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2.1

INTRODUCTION

Furpose

This document describes the Bethpage factory test program for the IM-5 vehi-
cle. In order to verify that the vehicle and its subsystems satisfy the test
program requirements and ave in a condiilon for acceptance by NASA, a series
of detalled tests are performed. These tests are identified as Operational
Checkout Procedures (OCP's). Standard Manufacturing Procedures (SMP's)

are included to identify their scope within the Test program.

Amendments

All smendments to this document shall be issued by S/CAT Test Engineering.
Precedence

This Factory Operations Test Plan shall have precedence over any other test
plan pertaining to ILM-5.

Applicable Documents

This Factory Operations Test Plan has been prepared in cumpliance with Con-
tract NAS 9-1100, Exhibit E (Type II Documentation). Reference documents
which are applicable are listed below.

LSP4T0-1 Contract Technical Specification for Lunar Module System

LSPY70-2 IM-L and Subseguent Master End Item Detail Specification,
Product Configuration and Acceptance Test Requirements,
Part II.

LSPL70-7 IM-5 Centract End Item Detail Specification, Product

Configuration and Acceptarce Test Requirements, Part II

MIL-E-6051C Electrical-Electronic System Compatibility and Interference

Control
LED-360~7 IM~-4 and Subsequent Measurement List
LPL567-5 IM-5 BPA Test and Checkout Requirements Document
TEST PROGRAM
Description

The IM ascent stage and descent stage flight structures individually go
through a manufacturing buildup phase in Plant 2 in which secondary struc-
ture and bracketry, complete fluid systems (except for engines) and elec-
trical harnesses are installed. This is followed by low pressure gross leak
checks of the fluid systems and DITMCO checks of the electrical harnesses.
Preliminary ambient checks of fluid system transducers are conducted. The
RCS helium tankage modules are checked prior to installation in the ascent
stage. The RCS system is flushed and leak checks made of the RCS isolation
valves. A preliminary IM cabin leak check is made before the ascent stage
leaves Plant 2,
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TEST PROGRAM (Cont)

T

%
The descent stage 1s transferred to the Cold Flow Facility for high pressure )
fluids systems testing and propellant orifice sizing. The ascent stage is
transferred to Plant 5 teat area where it is rotated and cleaned and then
placed in an integrated workstand. Portions of the electronics subsystems
are installed. The ascent stage is then transferred to the Cold Flow Facility
for high pressure fluids systems testing and orifice sizing.

Upon completion of cold flow testing, both stages are transferred to Flant 5
Final Assembly Area and installed in an integrated workstand. The remaining
electronic components and engines are installed and flight connectors mated.
The ELECTRICAL/ELECTRONIC Combined Subsystem PRE-FEAT tests (62000) are per-
formed in preparation for FEAT (Formal Engineering Acceptance Tests).

Upon completion of FEAT, the stages are transferred to the Cold Flow Facility
for a series of fluids systems confidence tests (Cold Flow II). They are
then returned to the Final Assembly Area for instellation of additional ther-
mal shielding and installation and checkout of the landing gear. The ascent
stage is rctated and cleaned, followed by a weight and center of gravity
check and preparation for shipment. A descent stage weight and center of
gravity check is performed, the landing gear removed, and the stage is ro=-
tated and cleaned &nd prepared for shipment. :

Objective

The objective of the test program is to verify satisfactory performance of .
the vehicle. )

Prerequisites

The following items are prerequisites on the IM-5 test program:
&. Avallability of the factory facilities

b. Availuciiity of the vehicle hardware (structure, electrical and fluids
lines, functionally verified subsystem assemblies).

c. Availability of GSE, ACE-S/C complex, and manufacturing hardware

4. Availability of all required software (OCP's, SMP's, ACE-S/C programs,
manufacturing procedures)

e. Availability of data acquisition processing and reduction hardware and
goftware

Limitations

The following limitations are imposed on the IM-5 test program:

a. All operations must be capable of being performed under factory ambient
conditions of temperature, humidity, pressure and cleanliness (no environ-
mental testing).



2.0 TEST PROGRAM (Cont)

O

b. Pyrotechnic operations are limited to the use of initiator simlators
only.

¢. Live propellants are not used in any phase of the program.

2.5 Electromagnetic Compatibility (EMC) Testing

Electromagnetic interference will be monitored during some svecial EMC tests
performed on the vehicle throughout FEAT testing.

2.6 Constraint Logic

a. Module and subassembly tests must be completed prior to Combined Subsys=-
tem Pre-FEAT Tests (62000).

b, Combined Subsystem Pre-FEAT Tests (62000) must be completed prior to
FEAT, Plugs-In (61015).

c. FEAT, Plugs-In (61015) must be completed prior to FEAT, Plugs-Out (€1018).
d. Full-up ascent stage prior to Weight and Certer of Gravity Test (32001).
e. Full-up descent stage prior to Weight and Center of Gravity Test (32003).

G 2.7  Vehicle/Test - Flow Chart

(See figure 1.)

3.0 OCP and SMP OUTLINES

CX SRS I R

In this section arranged in numerical order is an outline of each Operational
Checkout Procedure (OCP) and Standard Manufacturing Procedure (SMP) to be
performed on the IM-5 vehicle at GAEC, Bethpage.

NOTE

Paragraphs refererced in the OCP Outlines refer to
%SPh70-2, Part II.

3/4
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SMP OUTLINE

SMP 3215

Test Title:

Inert Explosive Devices Clearance and Fit Check

Sutsystem:

Ascent and Descent Explosive Devices

Test Objectives:

a.

bo

To verify that no structural and/or plumbing interferences are present to
hinder the installation of Explosive Devices and the torquing of Inert
Cartridges in the IM Vehicle.

To insure proper fit, correct routing and length of the Umbilical and Pyro
Electrical Lines.

Vehicle Configuration:

Mated otages

Location:

IM Final Assembly Area

Fazardous Operations:

Not Applicable

Components Under Test:

All

areas in which explosive devices are installed.

Test Description:

Seq.

Seq.

Seq.

Seq.

0l: Interstage Umbilical Combing and Wrapping Procedure.

a. Combing and wrapping Umbilical Lines (Electrical and Fluid), so as to
allow the Guillotine Cutter Assembly to be fitted.

02: Circuit Interrupter Cartridge Installations (inert).

a. Installation of Explosive Cartridges in the dead face connectors and
checking proper fit of Pyro Connectors to these Explosive Devices,

03: Booster Cartridge Installation (inert).

a. Installation of <xplosive cartridges in all Helium Valves and checking
proper fit of I, Connectors to these explosive devices,

Ob: RCS Cartridge Installation (inert)

a. Installation of Explosive Cartridges in the RCS Valve and checking
proper fit of Pyro Connectors to these Explosive Devices.




. SMP_OUTLINE
f SMP 3215

: Test Description: (Cont)

Seq. 05: Inert Explosive Nut, Bolt and Cartridge Sub-Assembly Installations. B )

a. Installation of Explosive Devices in all four (4) interstage fittings
and checking proper fit of Pyrc Connectors to these devices. Also
fitting associated hlast covers.

eq. 06: Pyro Line length check to Explosive Nevices relay boxes (Ascent and
Descent ). .

a. Installation of ED Relay Boxes and mating.all Pyro Connectors to
insure proper fit and length.
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SMP QUILINE
SMP_3250

Test Title:

Explosive Devices Subsystem Resistance Measurement Test

Subsystem:

Explosive Devices

Test Objective:

To measure anc establish limits for resistance of System "A" and £ stem "B"
Explosive Devices Firing Circuitry.

Vehicle Configuration:

Mated Stages

Location:

Plant #5 Final Assembly Area

Hazardous Operations:

Not Applicable

Components Under Test:

ED Relay Boxes
Vehicle Wiring (Pyro Lines)

Test Description:

Seq. 0l: Call to Station and EPS Activation

Seq. 02: Firing Circuit Resistance Measurements
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SMP OQUTLINE
Test Title: SMP 331&

Proof Pressure and Interfece Leek Check of Suit Circuit Assembly and Oxygen
Control Module

Subsystem:
ECS
Test Objectives:

a. Verification of “he st uctural integrity of the interface between the LSC
330-190 Suit Circuit Aisembly and the LSC 330-390 Oxygen Control Module by
appl: ing a proof pressure.

b. Verification that th: leakage at the interface between the LSC 330-190
Suit Circuit Assembly and the LSC 330390 Oxygen Module is within allow-
able limits.

Vehicle Configuration: \
Not Applicable
Location: .
Plant #2 - Clean Room
Hazardous Operations:
Proof pressure to 1465 psig.
Components Under Test:
Interfaces between LSC 330-190 Suit Circuit Assembly and ISC 330-390 Oxygen Module
Test Description
Seq. 01: Call to station
Seq. 02: ISC 330-390/190 Interface Proof Pressure & Leak Test

a. Pressurize the following interfaces to a proof pressure of
1465 PSIG. Reduce pressure to operating pressure (1100 25 psig)
and perform & leakage test using a Mass Spectrometer Leak detector.

1. Line between the LSC 330-190 and the Asc GOX No. 1 304 valve.
2. Line between the LSC 330-190 and the Asc GOX No. 2 304 valve.
3. Line between the LSC 330-190 and the PISS 304 valve.

b. Pressurize, the LSC 330-306 Scnse lines and the interface between the
outlet of the LSC 330-306 Reg and the inlet to the LSC 330-190 SCA,
to a proof pressure of .4z .1 pusig. Reduce pressure to operating
pressure (4.9x .2) psig end perform a leakage test using a Mass
Spectrometer Leak detector.

Seg. 03¢ Securing after Test

10
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SMP OUTLINE
SMP_3356

Test Title:

Flush, Purge, Fill and Gas Entrapment Test of Heat Transport Section, Primary
Ascent Stage

Subsystem:
ECS

Test Objectives:

a. To verify system leak free with a 1 hr GN2 pressure decay.

b. To clean the primary sscent stage HIS with fluéhing fluids to acceptable
cleanliness level.

c. To verify results within Specification limits of LSP14-0020.

d. To dry HTS with a GN2 Purge and Vacuum.

e. To perform vacuum decay verifying system dry.

f. To fill the primary A/S Coolant Loop with certified water/glycol.

g. To determine the amount of entrapped gas in the primary ascent stage.

h. Tn} circulate chilled W/G with the trim control unit through HTS - Primary
Afs.

i. To verify the HIS - Primary Ascent Stage Circulation.

Vehicle Configuration:

Ascent Stage
Location:

Plant #5 - Final Assembly

Hazardous Operations:

Alcohol Flush of HTS

Components Under Test:

A/s HTS

Test Description:

Seq. 01: Call to Stations.

Seq. 02: HTS - GSE Power Activation

11
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Test Description: (Cont)

Seq.
Seq.
Seq.
Seq.
Seq.

Seq.

03:
Ol
05:
06:

HTS Primary Coolant Loop Evacuation and Flush-Ascent Stage only.

SMP 3356

HTS - Primary Coolant Evacuation and W/G Fill.

Gas Entrapment Test (Vehicle Only) (Para. 4.2.2.3.6.3)

Gas Entrapment Test (Vehicle and GSE)

Water/Glycol Circulation

Securing wfter Test - A/S

12

. . " - T L L 1 s o
"-—ww,‘,.’f



3
¥
kS
&

G

Test Title:

SMP_OUTLINE
SMP 3358

Flush, Purge, Evacuation, Fill and Gas Entrapment Test of Heat Transport
Section, Secondary

Subsystem:

ECS

Test Objectives:

i.

To
To

verify system lesk free with a 1 hr GN, pressure decay.

2
clean the secondasry HTS with Flushing Flnids to acceptavle cleanliness

level.

To
To
To
To
To
To
To

verify results are within Specification limits of LSP1k-0020.

Jdry the HTS with a GN2 purge and vacuunm.

perform vacuum decay verifying system dry.

fill the secondary coolant loop with certified water glycol.

determine the amount of entrapped ges in the secondary coolant loop.
circulate chilled W/G with the trim control unit through HIS Secondary.
verify the HTS -~ Secondary Circulation.

Vehicle Configuration:

Ascent Stage

Location:

Plant #5 - Final Assembly

Ha.zardous Operations:

Alcohol Flush

Components Under Test:

Secondary HTS

Test Description:

Seq.

seq.

Seq. 03:

Saq. Ob:

Ol:

02:

Call to Stations

HIS - GSE Power Activation

HTS - Secondary Coolant Loop Evacuation and Flush - A[S only

HTS - Secondary Coolant Evacuation and W/G Fill

13
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SMP OUTLINE

Test Description: (Cont)

Seq. 05:
Seq. 06:
Seq. OT7:

Seq. 08:

Gas Entrapment Test (Vehicle Only) (Para. 4.2.2.3.6.5)

Gas Entrapment Test (Vehicle and GSE)

Water/Glycol Circulation

Securing after test - secondary HTS

14
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SMP_OUTLINE
SMP 3826

Test Title:

Operational VHF Section Insertion Loss and Voltage Standing Wave Ratio Test.

Subsystem:

Communications

Test Objectives:

The Verification of the VHF Communication RF Signal Paths

Vehicle Configuration:

Ascent Stage

Location:

Plant #5 Final Assembly

Hazardous Operations:

Not Applicable

Components Under Test:

RF Signal Paths

a. Coax Lines
b. Coax Connectors

Test Description:

Seq. 01: Call to Stations

Seq. 02: Insertion Loss Messurements

a. Verify operation of GSE

Seq. 03: VSWR Measurement.s

a. Verify operation of GSE

15



SMP OUTLINE
SMP 382
Test Title:

"S" Band Section Ingertion Loss and Voltage Standing Wave Ratio Test J

Subsystem:

Communications

Test Objective:

The Verification of "8" Band Communication RF Signal Paths

Vehicle Configuration:

Mated Stages
Location:
Plant #5 Final Assembly

Hazardous Opzrationc:

Not Applicable

Components Under Test:

RF Signal Path 1}

a. Coax Lines
b. Coax Connectors

Test Description:

Seq. 01: Call to Stations

Seq. 02: Insertion Loss Measurements "S" Band Ascent Stage

Seq. 03: Insertion Loss Measurements "S" Band Descent Stage

Seq. O4: VSWR Measurements

Seq. 05: Securing after Test
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SMP OUTLINE

Test Title:
( Audio Insertion Loss
Subgystem:
Communications

Test Objective:

To establish the insertion loss which will be incurred in the Vehicle and GSE
Lines.

Vehicle Configuration:

Ascent
Location:
Plant #5 Final Assembly - Integrated Work Stand

i Hazardous Operations:

Not Applicable

: Components Under Test:

Microphone and Headset Lines including GSE

Test Description:

Seq. 0l: Vehicle and GSE Insertion Loss »f Microphone Lines.

Seqg. J2: Vehicle and GSE Insertion Loss of Headset Lines.

Seq. 03: GSE Insertion Loss Microphone Lines.

Seq. Oh: GSE Insertion Loss Headset Lines.

Seq. 05 Securing after Test.

a. Computation of Sequence 01, 02, 03, and Ok to obtain Vehicle Insertion
Loss of both Microphones and Headset Lines.,

- Y
oy g T
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SMP OUTLINE

S 851
Test Title:

In-flight Antenna and Coupler'Insertion Losa Verification )
Subsystenm:

Communications

Test Objectives:

a. To establish and record the insertion loss of the In-flight Antennas
while mounted in their Antenna Coupler Hats,

b. To establish and record the iasertion loss of the GSE Attenuators in their
test configuration.,

c. To record insertion loss and S/N's of each configuration to be used in
OCP 61015 testing.

R T

Vehicle Configuration:

Not Applicable
Lecation:
Plant No. 5 lst Mezz.

Hazardous Operations: ‘:)

Not Applicable

Components Under Test:

v W PEE ot o

LSC 380-21002 VHF In-flight Antenna
LSC 380-28004 A-Band In-flight Antenna

Test Description:

Segq. 01: Insertion Loss A-Band

PRGOS e S SR E S L DY

Seq. 02: Insertion Losa VHF
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SMP OUTLINE
SMP 3913
Test Title:
‘ Ascent Stage Power Verification

Subsystems:
Eleztrical Power

Test Objectives:

Verify the integrity of the Ascent EPS Subsystem Buses

Vehicle Configuration:

Ascent Stage
Location:
Plant #5 Final Assembly

Hazardous Operations:

Not Applicable

Components Under Test:

Panel 11
Panel 1L and 16
C§ Vehicle Wiring

Test Description:

Seq. 01: Call to Stations

Seq. 02: Bus Isolation and Continuity Verification

Seq. 03: Connector Voltage Measurements

Seq. Ob4: Trans-Lunar Bus Verification

Seq. 05: Securing after Test

s
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. SMP OUTI.INE
: SMP 321&
Taest Title:

Descent EPS Power Checkout
Subsystems:
Electrical Power

Test Objectives:

Verifies the integrity of the Descent Stage
EPS Main Feeders and Subsystem Buses

Vehicle Configuration:

Mated Stages
Location:
Plant #5 Final Assembly

Hazardous Cperations:

e NIV W A ¢

Not Applicable

4

Components Under Test:

Panel 11

Panels 14 and 16

Panel 1

Panel 8

Descent ECA's No. 1 and 2
Vehicle Wiring

Test Descriptiorn:

Seqg. 01: Call to Stations

Seq. 02: Continuity verification of the Vehicle Descent Stage Buses

Seq. 03: Load Counector Vcltage Verification

3 ’ - ‘\’ <o, 5 PR
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Seq. O4: Comm. TV Voltage Verification

Seq. 05: Securing after Test




OCP OUTLINE
wWr=GF-26007-IM~5

Test Title:
(ﬁ Descent Stage Substitute Propellant Cold Flow Test

Subsystem:

Descent Propulsion

Test Objectives:

To hydraulically balance the Descent Stage Propellant Feed System. Wo demen-
strate the performance characteristics of the vehicle helium regulators au &
pre-determined inlet pressure. (Paragraph 4.2.2.8.3.4)

Vehicle Configuration:

Descent Stage.
Location:
Cold Flow Fecility

Hazardous Condition:

Pneumatic Pressures up to 1000 psig.

Equipment Under Test:

Pressurizatio: and Propellant Feed Section.

: a. Pressure reducers (regulators)
d b. Orifice Plates

IV

Test Description:

Seq. 0l: Call To Stations

Seq. 02: Cubstitute Prcpellant Fill

a. Fill of fuel and oxidizer tanks with substitute propellants to pro-
vide liquid media for flowing through the feed system for orifice
sizing.

feq. 03: Pre-Run Operation Helium Section

a. Verification of facility gaseous helium status.
b. Verification of a safe start condition prior to pressurization.

Seg. Oi: Pre~Run Preparation of Instrumentation Module

a. Assurance of instrumentation module bleed in.

o
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OCP OUTLINE
OCP-GF-26007-IM-5

‘lest Description: (Cont)

Seq. 05: Pre-Run Fluid System Bleed

a, Verification of a proper bleed in from the propellant tanks to the
engine simulator.

Verification that the oxid and fuel weigh tank catch unit is in a
"GO" condition.

Cuhaining of initial fuel and oxidizer sight glass readings. (Actual
level of propellants in respective tanks).

]
.

Zeq. wC: Test Operations-Flowmeter Calibration

a. Performance of a flowmeter calibration run during which the sub-
stitute propellants are flcwed from the vehicle tanks into their
respective fuel and oxidizer catch tanks and weighed.

b. Indication by TC of his choice of continuing in sequential order
through Seq. 09 or to perform Seq. 10. The option is to repeat
the run from the partially filled tanks.

ceg. O7: Post Test Operation

a. Unloading of weigh catch tank unit. (Return substitute propellants
to storage and transfer carts.)

o

%
@
e
o
&

Pre~Run Operations e

AN S

a. Bleed of Fluid System refer to Sequence 05.

Seq. 09: Test Operations

Calibration of flowmeters. Refer to Sequence 06.

Seg. 10. Vent of Pressurization and Propellant Section

a. Vent of propellant tanks to ambient.

b. Vent of upstream of solenoid latch valves to ambient.

e et MR RN TR S IR
o

c. Final sight glass readings are obtained.
d. Performance of Post Test calibration procedures.

Seq. 11: Post Test Operation

a, Return of substitute propellants to the storage and transfer carts.

Seg. 12: Pre-Run Operations Ambient Helium Propellant Utilization

§ a. Load of substitute propellants (ox and fuel).
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OCP-GF-26007=-IM-5

Test Description: (Cont)

Seq., 13:

Seq. 1lh:

a.

Seq. 15:

al.

Pre-Run Operations Helium Section refer to Sequence 03,

Pre~-Run Operation of Preparation of Instrumentation Module

Refer to Sequence Ob,

Test Operations-Propellant Utilization

Verification of propellant initial levels in their respective tanks.
Flow of substitute propellants from their tanks tThrough the engine
simuilator into the storage and transfer carts at a predetermined
flow rate.

Secure From Test.
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OCP OUTLINE
OCP-GF-26008-IM=5

Test Title:

Descent Stage Propellant Feed Section, Dry and Sample J
Subsystem:

D/s Propulsion

Test Objective:

Verification of dryness in DPS at the conclusion of Cold Flow Testing

Vehicle Configuration:

Descent Stage
Location: '
Cold Flow Facilit -

Hazardous Operations:

Pneumatic Pressure to 50 PSIG

Components .nder Test:

Propellant tanks and lines

Test Description:

Seq. Ol: Call to Stations

Seq. 02: First Flush Fluid Fill (low level)

a. Filling of fuel tank to about 5 inches with freon TF, to float away
any water in the bottom of the fuel tank,

Seq. 03: First Flush Fluid Drain

&, Draining fuel tank of all freon.

Seq. O4: BSecond Flush Fluid Fill

a. Filling of fuel tank with freon TF to iloat away any remaining water.

Seq. 95: Second Flush Fluid Drain

a. Draining of fuel tank level to 5-7 inches as freon is returned to
the storage cart.

b. Checking of cleanliness by taking samples

c. Draining and discarding of remaining freon.

2k
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Test Description: (Cont)

OCP OUILINE
OCP=GF=-26008-1M~5

Seq., 06:

Seq.

Seq.

Seq.

Seq.

Seq.

a.

GN2 Warm Up and Purge

Drying of the System:

1. Purge the oxid and fuel tanks with warm GN2 for 4 hours at
50 PSIG.

Checking for DPS dryness after a 15 minute dwell:

1. Samples from the oxidizer and fuel systems will be checked for
freon and moisture content,

Simultaneous Purge of Fuel and Oxidizer Systems

Sequence 07 will be performed only in the event that the samples
taken in sequence 06 fail. This sequence is essentially a duplicate
of sequence 06 pertaining to both the fuel and oxidizer systems.

Repurge of Oxidizer System

This sequence is performed only in the event that the fuel system
samples met specifications and one or both oxidizer samples failed.
This sequence is essentially a duplicate of sequence 06 pertaining
to the oxidizer system.

Repurge of Fuel System

This sequence is performed only in the event that oxidizer system
samples met specifications and one or both fuel samples failed.
This sequence is essentially a duplicate of sequence 06 pertaining
to the fuel system.

System Sampling After 8 Hours

Verification that the freon and/or moisture content does not exceed
200 ppm.

1, Allow system to dwell 8 hours; at the end of 8 hours take new
freon and water samples.

If the samples exceed 200 ppm then repeat sequence 07, 08, or 09
as necessar,. then repeat sequence 10.

Securing After Test

Application of GN2 blanket pressure of 10-20 PSIG to fuel and
oxidizer tanks through GP944O and GPOLL1,
(Paragreph 4.2.2.8.4,)
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OCP OUTLINE
OCP~GF=26019-LM-5

Test Title:

Low Pressure Degcent Engine Interface Leakage Check

Subsystems:

D/s Propulsion

Test Objectives:

e, To establish the leakage integrity of the D/S engine interfaces at low
pressure,

b. To leak check all mechanical connections and all new brazes not previously
leak checked.

Vehicle Configuration:

Descent Stage
Location:
IM Final Assembly Area

Hazardous Operations:

Pneumatic pressures to 50 psig.

Components Under Test:

D/S Propellant Feed Section Vehicle/Engine Interfaces. Propellant line quick
disconnects.

Test Description:

Seq. 0l: Call To Stations

Seq. 02: Low Pressure Leak Check (Paragraph 4.2.2.8.3.6)

a. Pressurization and venting of the D/S propellant tanks with GHe
(3 cycles) to ensure a GHe environment throughout the system.

b. Pressurization of the D/S propellant tanks and engine feed lines to
50 psig GHe.

c. Leak check of the D/S engine interfa:es and feed lines using a mass
spectrometer leak detector.

d. Leak check of the D/S propellant line quick disconnects using a
volumetric leak detection meter (LDM).

26
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OCP OUTLINE

E S N

OCP=GF-26019-1M=5

(f" Test Description: (Cont)

e. Leak check of the D/S engine solenoid vent valves using a mass
spectrometer leak detector.

f. Venting of GHe from propellant tanks.

Seq. 03: GNo Blanket Pressure Application

a. Pressurization and venting of the D/S propellant tanks with GN2
(3 cycles) to clear them of GHe,

b, Pressurization of the propellant tanks to 15 psig with GN2.

Seq. Ok4: Securing After Test

S NI g P £+ e
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OCP OUTLINE
OCP-GF-26022-1M-5

Test Title:

Descent Stage Internal Component Leak Checks.
Subsystem:

D/S Propulsion.

Test Objectives:

To establish that the leakage integrity of the D/S propulsion subsysteu was not
degraded during the Cold Flow Tests.

Vehicle Configuration:

Descent Stage.
Location:
Cold Flow Facility

Hazardous Operations:

Pneumatic pressures up to 1000 psig.

Components Under Test:

Solenoid Valves, Helium regulators, burst disc, lunar dump squib valves and quad
check valves.

Test Description:

Seqg. 01l: Call to Station

Seq. 02: Substitute Propellant Fill, Fuel (Para. 4.2.2.8.3.4(c))

a. Fill tank with substitute propellant to reduce pneumatic pressure
energy stored in tank during Sequence Ok,

Seq. 03: Substitute Propellant Fill, Oxidizer (Para. 4.2.2.8.3.4(c))

Typical to Sequence 02,

Seq. Oh: Primary and Secondary Solenoid Valves, Regulator Creep, Propellant
Burst Discs, and Lunar Dump Sqnib valves Leak Test

Primary and Secondary Solenoid Valves (Para. 4.2,2.8.3.3(d))

a. Apply an upstream pressure of 950 psig GHe through GQ 9405 with
latching valves closed.

b. Using an LDM at port GQ 9425 collect, for a specific period of time,
the quantity of helium leaking past the valves.

¢c. Vent high pressure manifold through GQ 9405 to atmosphere.

28




i OCP_OUTLINE
OCP-GF-26022-1M-5

- Test Description: (Cont)

£
3

Seq. OL-022: Regulator Creep Test (Para. 4.72.2.3.3.3(d), (e))

a. Apply vacuum on reference ports of primary and seccndary regula-
tors.

B - SRR

b. Pressurize high pressure manifold to 950 psig GHe through port
GQ 9405 with latching valves open.

c. Close primary and secondary latching valves after checking that
the regulators have locked up and are maintaining a maximum of
255 psig outlet pressure.

d. Vent the low pressure manifold through GQ 9425 to 212 psig.
e. Open primary solenoid valve.
f. Monitor primary regulator creep by observing for a specified

period of time the pressure rise in the low pressure manifold
at port GQ 9u2s.

PR S NS A N R s & e xd

g. Repeat above steps for secondary regulator.

i

g

¥ Seq. O4-066: Fuel and Oxidizer Burst Disc and Lunar Dump Valve Leak Check
‘ (Para. 4.2.2.8.3.3(f))

% (:} a. Vent low pressure marifold through GQ 9425 to ambient.

¢

* b. Maintain a pressure of 240 psig downstream of the quad check

valves.

c. Using an LDM at ports GQ 9ul5 and GQ 94ul collect, for a specifiec
period of time, the quantity of helium leaking past the fuel and
oxid burst discs.

d. Using an LDM at ports GQ 94uL8 and GQ 9LuUY, respectively, collect,
for a specified period of time, the quantity of helium leaking
past the lunar dump squib valves.

e. Vent propellant system to 8-10 psig through GQ 94h2 and GQ 9uk3.

Seq. 05: Qurd Check Valve Leak Check (Para. 4.2.2.8.3.3(f))

a, Vent low pressure menifold upstream of check valves through G0 9425
to atmosphere.

Seq. 05-004: Leak Check Downstream Check Valves

a. With LDM at GQ 9432, collect, for a specified period * time,
the quantity of helium leaking past the check valve.

b. Repeat previous step for GQ 9433, GQ 9430 and GQ 9431.

29
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OCP OUTLINE
OCP~Gr - ct0?2-LM=5

Test Description: (Cont)

Seq. 05-020: Leak Check Upstream Check 4)

a. Pressurize GQ 9431 to 10 vsig GHe.

b, With LDM at G§ 9425, collect, for a specified period of time, the
quantity of helium leaking past check valve upstream of GQ 943l.

c. Repeat similar steps for check valves upstream of GQ 9430,
GQ 9432 and GQ 9433.

Seq. 05-043: Leak Check Whole Check Valves Assemblies

a. Close GQ 9432 and GQ 9433.

b, With LDM at GQ 9425 collect, for a specified period of time, the
quantity of helium leaking past fuel check valve assembly.

¢, Repeat similar steps for oxidizer check valve ac .ambly.

Seq. 06: Substitute Propellant Offloading

a. Pressurize propellant tanks with GHe through G§ 940L to 50 psig.
b. Open GQ 9452 and GQ 9453 to offload propellants.
c. When propellants are offloaded, close GG 9452 and GQ 9u53. :’

d. Close helium supply at GQ 9LoOk.

: e. Vent propellant tanks to 15 psig through GQ 9442 and GQ 9uL3.

;
:
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OCP OUTLINE
OCP-GF-26040-LM=5

Test Title:

D/S Propulsion System Verification.

Subsystem:

D/S Propulsion.

Test Objectives:

To verify that the Descent Stage Propulsion System is ready for shipment to
Kennedy Space Center by perorming functional and pressure integrity tests.

Vehicle Configuration:

Descent Stage.

Location:

Cold Flow Facility.

Hazardous Operations:

High pneumatic pressures.

Equiprment Under Test:

a. Supercriticil Helium Tank.

b. Helium Explosive Valves.

C. Latching Helium Solenoid Valve,
d. Helium Regulators.

e, Quad Che-k Valves.

f. Compatibility Squib Valves.

g. Pressure Relief Valves and Burst Discs.
h. Engine Pre-Val-. : .

i, Engine Ball Valves.

j. New Brazes.

k. Mechanical fittings.

st Nescription:

Seq. 01: “all to Station

Seq. 02: SHe Tank Purge and Sample

31




Test Description: (Cont)

OCP OUTLINE
OP-GF-260L40-IM-5

Seq.
Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

B S PR S

oy,

03:
Ol

05:

06:
0T7:

08:

. 10:

SHe Tank Cold Gas Flow, LHe Fill and Cold Soak (Para. 4.2.2.8.3.3)

SHe Tank Heat Leak Test (Para. 4.2.2.8.3.3(b))

She Tank Leak Test, Latching Helium Solenoid Valve Leak Check, and
High Pressure Manifold Proof and Leak Check (Para. 4.2.2.8.3.3)

Helium Regulator Functional Check and Leak Test (Para. 4.2.2.8.3.3)

Leak Check of Brazed Bypass Caps, Relief Valve Functjonal Check,
Quad Check Valve Functional and Leakage Check, Engine Ball Valve

Leak Check, and Pre-Valve Leak Check, and Thermo Relief Check

(Para. t.2.2.8.3.3, %.2.2.8.3.7)

Engine Ball Valve Leakage Check, usir. GNo (Para. 4.2.2.8.3.7)

Quad Check Valve Low Pressure Leakage Test on Factory Floor Only
(Para. 4.2.2.8.3.6)

Pressure Purge D/S Propulsion and SHe Tank Blanket Pressure (GNo)

Reapplication (Para. L4.2.2.8.-)
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OCP OUTLINE
OCP-GF-26041-IM-5

Test Title:

D/S Propulsion Subsystem Procf Pressure, Leak Check and SHe Tank Heat Leak
Test and Mission Simulation Run

Subsystem:

D/s Propulsion

Test Objective:

a. Verification of Quad Check Valve Leaksge Characteristics.

k. Verification of Structural Integrity of Plumbing Lines and Pressurization
Modules at Proof Pressure Levels.

c. Verification of Structuraul Integrity uf SHe and He Tanks and Associated
Lines at Proof Pressure.

d. Verification of Relief Valve Functional Uperation apd Structural Integrity
at Proof Pressure.

e. Verification of Brazing Integrity of Propell~nt System Down to Quad Check
Valves by Leak Check

f. Mission Simulation Performance Utilizing the SHe Tan:i:.

Vehicle Configuration:

Descent Stage

Location:

Cold Flow Facility

Hazardous Operation:

a. Pneumatic Pressures Up to 2274 PSIG

b. Liquid Helium Stored at -450°F and at Pressures up to 2274 PSIG

Equipment Under Test:

Quad Check Valves
Plumbing Lines
Pressurization Modules
Relief Valves
Propeliant System
Check Valves

Description:

, :E 33

Seg. 0l: Call To Station
Seq. 02: Quad Check Valvz Leak Check (Para. 4.2.2.8.3.3)




LMK b

e g8t The e B

B e N
i~ JRES

5,

Wy

il

Test Description: (Cont)

OCP OUTLINE

OCP-GF-260L1-1M-5

Seq.
Seq.

Seq.

Seq.,

Seq.
Seq.
Seq.
Seq.

Seq.

Seq.

Seq.

03:
Ob:
05:

06:

OT7:
08:
09:

10:

11:

12:

13:

. 1k:

15:
16:

. 172

18:
19:
20:

Substitute Propellant Fill (Fuel Side) (Para. 4.2.2.8.3.4(c))

Substitute Propellant Fill (Oxidizer Side) (Para. 4.2.2.8.3.4(c))

Proof Pressure and Leak Check of Propellant Feed Section and Low
Pressure Helium Manifold, Relief Valve Functional and Lunar Dump
Valve Functional Tests. (Paras. 4.2.2.8.3.1, 4.2.2.8.3.2,
4.,2.2.8.3.3)

Substi® » Fuel and Oxidizer Propellant Off Loading
(Para. -.2.2.3.3.4(c))

SHe Tank Purge and Sample

SHe Tank Cold Gas Fiow, LHe Fill and Cold Soak (Para. 4.2.2.8.3.3)

SHe Tank IHe Refill

Safety Precautions for Emergency SHe Tank Venting

High Pressure Manifold Proof and Leak Test and SHe Tank Proof and
Leak Test. Ambient Helium Start Tank Proof and Leax Test,
(Para. 4.2.2.8.3.1, 4,2.2.8.3.2)

IHe Fill aad Cold Soak (Para. 4.2.2.8.3)

SHe Tank LY. Refill and SHe Pressurization (Para. 4.2.2.8.3.3)

SHe Tank Heat Leak Test (Para. L4.2.2.8.3.L4)

Mission Simulation Profile Run (Para. 4.2.2.8.3.5)

Securing After Test Vent Procedure

Substitute Fuel Propellant Off Loading

SHe Tank Venting (To be done only if required.)

Securing SHz2 Tank (To be done only if required.)

Securing After Test (To be done only if required.)
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OCP OUTLINE
OCP-GF-27005~IM5

Test Title:

Ascent Stage Subsiitute Propellant Cold Flow Test.

Subsystuam:

Ascent Stage Propulsion.

Test Objectives:

To hydraulically balance the ascent stage propellant feed system.

To demonstrate the performance characteristics of the pressurization and pro-
pellant feed system with the four pressure regulators operating indjividually
and in combination.

To demons“rate the performance characteristics of the pressure regulators
under decaying inlet pressure and low temperature conditions, and to demon=-
strate the performance characteristics of the solenoid latching valves at low

temperature.

Vehicle Configuration:

Ascent stage.
Location:
Cold Flow Facility.

Hazardous Operations:

Pneumatic pressures up to 3500 psig.

Components Under Test:

Set of matched orifices in the fuel and oxidizer feed lines.
Pressure reducers (regulators).
Solenoid latching valves.

Test Description:

(Para. 4.2.2.8.2.4.)

Segq. 01: Cail to Stations.

Seq., 02: Substitute Propellant Fill, Fuel.

a. Filling of fuel tank with substitute propellant (water) to reduce
pneumatic energy stored in tank.

Seq. 03: Substitute Propellant Fill, Oxidizer.

a. Filling of oxidizer tank with substitute propellant (freon) to
reduce pneumatic energy s3tored in tank.
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Test Description: (Cont)

OCP OUTLINE
OCP-GF-27005-LM5

Seq. Ob:

a.

AT

e RN

e e

Seq. 06:

ol A T

Helium Pressurization Preparation.

Seq. O4-002: Check of helium storage to ascertain that it is at
4500 psig minimum,

Seq. O4=-004: Setting of pneumatic control station into start-safe
condition.

Seq. 04-005: Setting of ascent stage control station into GO’
condition,

Preparation of Instrumentation Module.

Seq. 05-002: Application of vacuum to reference port of one helium
regulator.

Seq. 05-006: Isolation of instrumentation module from vehicle.
Seq. 05-012: Purge of instrumentation module of fluid.

Seq. 05-015: Recordation of ambient and pressurized zero readings
of the delta P transducers on instrumentation module.

Seq. 05-031: Bleed of the fluid lines after opening of the instru-
mentation module to vehicle propellants.

Seq. 05-Okk4: Recordation of ambient bled-in zeros with instrumenta-
tion module in ‘'isolate mode' and 'test mode'.

Seq. 05-046: Recordation of fluid level in propellant tanks.

Test Operation (Flowmeter Calibration).

Seq. 06-002: Setting of fuel and oxidizer Weigh Tank Calibration
Units (WICU) to receive substitute propellants flowing through the
propulsion system.

Seq. 06-005: Verification of facility valves configuration to route
substitute propellants wo WICU's,

Seq. 06-011: Fressurization of ullage in propellant tanks.

Seq. 06-0l4: Recordation of pre-run pressurized bled-in zeros with
instrumentation module in ‘'test mode' and 'isolate mode'.

Seq. 06-026: Flow of substitute propellants through Engine Simulator
Unit (ESU) to WICU's as follows:

1. Turn on of all instrumentation recorders.

2. Start of flow.
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OCP OUILINE
OCP-GF-27005-LM5

Test Description: (Cont)

Seq., O7:

Seq. 08:

Seq. 09:

Seq. 10:

Teq. 11:

3. Adjustment of flow to 33 GPM.
Lk, Set of instrumentation module in 'test mode',

5. When fuel WICU collected 2000 1bs of fuel approximately, set of
instrumentation module .to 'isolate mode' aad termination of flow.

Seq. 06-028: Recordation of post-run pressurized bled-.n zeros with
instrumentatior. module in 'test mode' and 'isolate mode'.

Vent and Pressurization of Propellant Section.

Seq. 07-002: Closing of 'He Pri Shutoff' and 'He Sec Shutoff'
valves.

Seq. 07-003: Venting of cell , ressurization system to ambient.
Seq. 07-005: Depressurization of pronellar* tanks to 10-20 psig.
Seq. 07-009: Isolation of instrumentation wodule from vehicle.
Seq. 07-013: Purge of instrumentation module of fluid.

Seq. 07-018: Recordation of ambient zero readings of the delta P
transducers on instrumentation module.

Seq. 07-028: Recordation of fluid level in the propellant tanks.
Seq. 07-031: Turn off of all instrumentation recorders.

Post Run Cperations.

Seq. 08-C03: Recordation of post run weight pressure and fluid level
of the WICU's.,

Seq. 08-005: Configuration of the WICU's and facility valves to
enable the return of the substitute propellants to the storage carts.

Seq. 08-008: Return of the substitute propellants from WICU's to
the fuel and oxidizer storage carts.

Substitute Propellant Fill, Fuel,

Typical to Sequence 02,

Substitute Propellant Fill, Oxidizer.

“ypical to Sequence 03.

Helium Pressurization Preparation.

Typical to Sequence Ok,
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0CP=-GF-27005~1M5

Test Description: (Cont)

Seq., 1l2:

Seq. 13:

Seq.

Seq.

-8

k.
14

15:

Preparation of Instrumentatiorn Module.

Typical to Sequence 05,

Test Operations (Propellant Utilization).

Seq. 13-002: Configuration of the facility valves to route sub-
stitute propellants from vehicle to the fuel and oxidizer storage
carts,

Seq. 13-007: Pressurization of the ullage of the propellant tanks.

Seq. 13-011: Recordaticn of pre-run pressurized bled-in zercs with
instrumentation module in ‘test mode' and 'isolate mode'.

Seq., 13-015: Flowing of substitute propellants from vehicle
through ESU to the fuel and oxidizer storage carts as follows:

1. Turn on of all instrumentation recorders.

2. Start of flow.

3. Adjustment of flow to 33 GPM.

4. Setting of instrumentation module in 'test mode'.

5. 120 seconds from initiation of flow, setting of instrumentation
module in 'isolate mode' and terminate flow.

Seq. 13-016: Recordation of post run pressurized bled-in zeros
with instrumentation module in 'test mode' and 'isolate mode'.

Seq. 13-~021: Isolation of vehicle from pressurization system.
Seq. 13-023: Partial depressurization of vehicle,

Seg. 13-025: Switch of vacuum to the reference port of an alter-
nate helium regulator.

Seq. 13-028: Repressurization of ullage of propellant tanks.
Repeat steps (c), (d), and (e).
Repeat steps () through ().

Vent and Pressurization of Propellant Section.

Typical to Sequence 07,

Substitute Propellant Fill, Fuel.

Typical to Sequence 02,
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Test Description: (Cont)

Seq.
Seq.
Seq.
Seq.
Seq.
Seq.

G Seq.

Seq.

:
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Seq.

Seq.

Seq.

Seq.

16:

17:

18:

19:

20:

21:

22:

24

25:

26:

27:

28:

Substitute Propellant Fill, Oxidizer.

Typical to Sequence 03.

Helium Pressurization Preparation.

Typical to Sequence Ok,

Preparation of Instrumentation Module.

Typical to Sequence O5.

Test Operations (Propellant Utilization).

Typical to Sequence 13,

Vent and Pressurization of Propellaut Section.

Typical to Sequence CO7.

Substitute Propellant Fill, Fuel.

Typical to Sequence 02.

Substitute Progellant Fill, Oxidizer.

Typical to Sequence O3.

Helium Pressurization Preparation.

Typical to Sequence Oh.

Preparation of Instrumentation Module.

Typical to Sequence 05,

Test Operations (Propellart Utilization).

Typical to Sequence 13.

Vent and Pressurization of Propellant Section.

Typical to Sequence 07.

Substitute Propeilant Fill, Fuel.

Typical to Sequence 02.

Substitute Propellant Fill, Cxidizer.

Typical to Sequence 03.
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Sey.

Seq.

2G:

30:

31:

32:

33:

3k

35:

36:

37:

St o’

Helium Pressurization Preparation,

Typical to Sequence Ok,

Preparation of Instrumentation Module,

Typical to Sequence 05,

Test Operations (Propellant Utilization).

Typical to Sequence 13,

Vent and Pressurization c¢f Propellant Section.

Typical to Sequence O7.

Substitute Propellant Fill, Fuel.

Typical to Sequence 02,

Subsgtitute Propellant Fill, Oxidizer.

Typical to Sequence 03,

Helium Pressurization Preperation. )

Sequence 35-002: Assure helium storage is at L4500 psig minimum.

Seq. 35-004: Set of pneumatic control station to start-safe
condition.

Seq. 35-005: Set of ascent stage control station to 'GO' condition.,

Seq. 35-006: Interconnection of one helium tank with the high
pressure manifold and the pressurization system.

Preparation of Instrumentation Module.

Typical to Sequence 05,

Test Operations (Blowdowrn).

Seq. 37-002: Verification that facility valves are configured to
route substitute propellants from vehicle to the fuel and oxidizer
storage carts.

Seq. 37-007: Pressurization of ullage of the propellent tanks and
one helium tank to regulator lockup pressure (203 psia maximum).

Seq, 37-009: Cloging of 'He Pri Shutoff' and 'He Sec Shutoff!
valves. ‘ '
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Test Description: (Cont)

Seq.

d.

Seq. 37-010: Continuaticn of pressurization of the helium tank
until approximately six pounds (mass) of helium are contained within
the tank,

Seq. 37-012: Isolation of vehicle from facility pressurization
system,

Seq. 37=013: Opening of 'He Pri Shutoff' and 'He Sec Shutoff’
valves.

Seq. 37-017: Recordation of pre-run pressurized bled-in zeros with
instrumentation module in 'test mode' and ‘isolate modet,

Seq. 37-020: TFlow of substitute propellants from vehicle through
ESU to the fuel and oxidizer storage carts as follows:

1. Turn on of all ingtrumentation recciders.

2. Start of flow.

3. Adjusting of flow to 34.5 GPM.

4, Set of instrumentat.on module into 'test mode'.

5. 360 to 390 seconds from initiation of flow set of instrumentation
module into ‘isolate mcde' and terminate flow by closing of

'He Pri Shutoff' and 'He Sec Shutoff' velves, followed Sy
switching of 'Fuel Shutoff'! and 'Oxid Shutoff' to 'ALL CLOSED'

position.

Seq. 37-021: Recordation of post-run pressurized bled-in zeros
with instrumentation module in 'test mode' and 'isolate mode’.

Vent and Pressurization of Propellant Section and Helium Tank.

Seq. 38-003: Verification that 'He Pri Shutoff' and 'He Sec Shutoff!
valves are closed.

Seg. 38-004: Depressurization of helium tank to 10~30 psig.

Seq. 38-005B: Depressurization of propellant tanks to 10~20 psig.
Seq. 38-005D: Isolation of instrumentation module from vehicle.
Seq. 38-009: Purge of instrumentation module of fluid.

Seq, 38-022: Recordation of ambient zero readings of the delta P
transducers on instrumentation module.
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Test Description: (Cont)

g. Seq. 38-02%:

h. Seq. 38-027:

OCP OUTLINE

OCP-GF=-2TN05-1M5

Recordation of fluid level in the propellant tanks,

Turn off of all instrumentatisn recorders.
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Vo Tast Title:

Ascent Stuge Propellant Feed Sectiun - Dry and Sample.
Subsystem:
A/S Propulsior.

Test CObjective:

Verification of dryness in the APS at the conclusion of Cold Tlow Testing.

Venicle Configuration:

Ascent Stage
Location:
Cold Flow Facility

Hazardcus Opsraticns:

Paeumatic pressure to 50 psig.

Components Urder Test:

( . Propellant tanks anu lines.

Test Description:

Seq. 01: Call to Ltations

Seq. 02: First Flush Fluid "ill (low level)

a. Filling of fuel tank to about 5 inches with freon TF, to float away
any water in the bottom of the fuel tank.

Seq. 03: First Flush Fluid Drain

a&. Draining fuel “ank of all freon.

Seq. Oh: Second Flush Fluid Fill.

a. Filling of fue. tank with freon TF to float away any remaining
water,

Seq. 05: Second Flush Fluid Drain.

a. Prairing of fuel tank level to 5-7 inches as freon is returned to
the storage cart.

be Checking of cleanlinesz by taking samples.

2. Draining snd ..3carding of remaining freon.
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Test Description: (Cont)

Seq. 06:

a.

Seq. OT:

Seq. 08:

Seq. 09:

Seq. 10:

Seq. 11:

G2 Warm Up and Purge.

Drying of the system:

1. Purge the oxid and fuel tanks with warm GN2 for 4 Lours at
50 PSIG.

Checking for APS Dryness after a 15 minute dwell:

1. Samples from the oxidizer and fuel systems will be checked for
freon and moisture content.

Simultaneous Purge of Fuel and Oxidizer Systems.

Sequence C7 will be performed only in the event that the samples
taken in Sequence 06 fajil. This sequence is essentially a duplicate
of Sequence 06 pertaining to both the fuel and oxidizer systems.

Repurge of Oxidizer System

This sequence is performed only in the event that the fuel system
samples met specifications and one or both oxidizer samples failed.
This sequence is essentially a duplicate of Sequence 06 pertaining
to Lthe oxidizer system.

Repurge of Fuel System

Tris sequence is performed only in the event that oxidizer system
samples met specifications and one or both fuel samples failed.
This sequence is essentially a duplicate of sequence 06 pertaining
to the fuel system.

System Sampling After 8 Hours

Verification that the freon and/or moisture content does not exceed
200 ppm.

1. Allow system to dwell 8 hours. At the end of 8 hours take new
freon and water samples.

If the samples exceed 200 ppm then repeat sequence 07, 08, or 09
as necessary, then repeat sequence 10.

Securing After Test

T

Application of (W2 blanket pressure of 10-20 »sig to fuel and
oxidizer tanks through GPOULO and GPOhhl. (Pa-1, 4.2.2.8.4.)

Ly
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Test Title:

Low Pressure Ascent Engine Interface Leakage Check.
Subsystem:

Ascent Stage Propulsion.

Test Cobjectives:

To establish the leakage integrity of the ascent stage engine interfaces at
low pressure.

Vehicle Configuration:

Ascent stage.
Locavion:
I} Final Assembly Area.

Hazardous Operations:

Pneumatic pressures up to 50 psig.

Components Under Test:

A/S propellant feed section vehicle/engine interfaces. Propellant line quick
disconnects.

Test Descripticn:

Seq. 0l: Call to Statioms.

Seq. 02: Ascent Engine Interface Leak Check of Oxidizer Propellant Lines.

a. Pressurization of the oxidizer propellant feed section with GHe
to 50 psig.

b. Seq. 02-014: Leak check of all new braze joints and mechanical
connections in the oxidizer propellant feed section. (Para.
4.2.2.8.2.5)

Seg. 03: Ascent Engine Interface Leak Check of Fuel Propellant Lines.

a. Pregsurization of the fuel propellant feed section with GHe to
50 psig.
b. Seq. 03-017: Leak check of all new braze joints and mechanical

connections in the fuel propellant feed section.
(Para. 4.2.2.8.2.5)
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Test Description: (Cont)

c. Seq. 03-047: Leak check of all new -

connections in the overbcard vent 1i

Seq. O4: Securing After Test.

46
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Test Title:

Ascent Stage Propulsion Subsystem Dr, Leak Check. s

Subsystem: ‘U'H\_

A/s Propulsion

Test Objectives:

Establishment of leakage integrity of the A/S Propellant Pressurizstion and
Feed Subsystem Components.

Vehicle Configuration:

Ascent Stage
Location:
Cold Flow Facility

Hazardous Operaticns:

Pneumatic Pressures up to 1000 psig

Components Under Test:

Low Pressure Manifold

Fuel and Oxidizer Propellant Tanks

Propellant Prassurization and Feed Lines

APS/RCS Inter:onnect Valves

Harness Check of Transducers GPOO18P, GPOO25P, GPO501P, GP10OlP, (GPO718T, and
GP1218T.

Test Description:

Seq. Ol: Call To Stations

Seq. 02: Ascent Stage Low Pressure Manifolds, Propellant Feed Section and RCS
Interconnect Valve Leak Test. Partial APS Harness Check

a. External leak check at 175-190 psig of pressurization and propellant
section downstrear of the pressure regulators. (Para. 4.2.2.8.2.2.

(v) (4).)
b. AP3/RCS Interconnect Valves Internal Leakage Test (Fara. 4.2.2.7.6(g))
c. Pertial APS Transducer Harnmess Check. (Para. 4.2.2.12.3,1)

Seq. 03: Securing After Test

L7
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Ascent Stage Internal Component Leak Checks
Subsystems:
A/S Propulsion

Test Objectives:

Establishment of Leakage Integrity of the A/S Propulsion Subsystems Components.

Vehicle Ccafiguration:

A/S stage
Location:
Cold Flow Facility

Hezardous Operations:

Prieumatic Iressures Up to 3500 psig.

Components Under Test:

He Solenoid Shu J.ff Valves. )
Pressure Reducing Valves (Regulator) ‘
Burst Discs

Quad Check Valves

Propeliant Low Level Sensors

B R AR kA

>

Test Description:

Seq. 01l: Call To Station

Seq. 02: Substitute Propellant Fill, Fuel

a. Filling of fuel tank with substitute propellant (water) to reluce
tneumatic energy stored in tank.

Seq. 03: Substitute Propellant Fill, Oxidizer

a. Filling of oxidizer tank with substitute propellant (freon).

Seq. Oh: Helium Solenoid Latching Valve Leak Check

a, Leak Check of Primary and Secondary Solenoid Latching Valves. .

e g, o

1. Pressurizatior of primary and secondary solenoid latching valves
with GHe to 3500 psig.

2. Seq. 04=017: Leak check of primary and sacondary solenoid
latching valves (Para. 4.2.2.8.2.3.(b)).

L8
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OCP QUTLINE
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Test Description: (Cont)

. (T Seq. 05: Regulator Creep Test (Paragraph 4.2.2.8.2.3 (v))
% a. Regulator Creep Test, Class 1 secondary.
. 1. Pressurization of Propellant Tanks with GHe

2. Pressurization of High Pressure Manifold with GHe.
3. Flow of GHe through Class 1 regulator then lockup,
4, Seq. 05-031: Creep Test of Class 1 secondary regulator.
b. Regulator Creep Test, Class 1 Primary
1. Flow of GHe through Class 1 regulator then lockup.
2. Seq. 05-041. Creep Test of Class 1 primary regulator.
¢. Regulator Creep Tesi, Class 2 Secondary
‘ 1. Flow of (He through Class 2 secondary regulator then lockup.
: 2. BSeq. 05-050. Creep Test of Class 2 secondary regulator.

Regulator Creep Test, Class 2 Primary

¥
f,« )
o

'

1. Flow of GHe through Class 2 primary regulator then lockup.
2. Seqg. 05-059, Creep Test of Class 2 primary regulator.

Seq. 06: Kelief Valve Burst Disc Leak Check

a, With Propellant Tanks pressurized to operating pressure leak check
of fuel and oxidizer burst discs. (Para. 4.2.2.8.2.3 (f))

1. Seq. 06-006: Leak check of fuel budkt disc.
2. Seq. 06~011: Leak check of oxidizer burst disc.

Seq. 07: Quad Check Valve Low Pressure Internal Leak Check.
{Para, 4.2.2.8.2.3. (e))

- T RIS SN AP e O ot e LR e W Bt

a. seak check of downstream fuel check wvalves.

1. Venting of low pressure manifold.

2, Seq. 07-004 and 07-006: Leak check of fuel downstream check
valves.,
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OCP-GF=27015=1M=5
Test Description: (Cont) )

b. Seq. 07-010 and 07-013. Leak check of downstream oxidizer check

valves.
¢. Leak check of upstream oxidizer check valves.

1. Pressurization of downstream side of upstream check valves to

8-10 psig.
2. Seq. 07-025 and 07-030: Leak check of upstream check valves,
oxidizer side.

d. Seq. 07-035 and 07-040: Leak check of upstream check valve, fuel

side.
e, Seq. 07-045 and Seq., 07-O49: Leak check of total check valve

assembly.

Seq. 08: Securing After Test and Low Level Sensor Check

s, Pressurization of Propellant Tanks to 50 psig.
b. Verification of low level sensors on fuel and oxidizer tanks.

(Paragraph 4.2.2,8.2.3. (3))
c. Drain fuel and oxidizer tanks of propellant, i)

(=~
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Test Title:
(i‘ Ascent Engine Functional ard Geseous Blowdown Check.
Subsystem:
Ascent Stage Propulsion.

Test Objectives:

Verification of the Functional Operation and Pressure Integrity of the Ascent
Stage Engine.

Vehicle Configuration:

Ascent Stage.
Location:
IM Final Assembly Area.

Hazardous Operations:

Pneumatic pressures up to 190 psig.
Gaseous blowdown of the feed section and engine.

Cﬁ‘ Components Under Test:

L

Engine solenoid valves,

Engine pre-valves.,

Engine fuel actuators.

Engine isolation and bi-prcpellant valves.

Thrust chamber pressure transducer.

Fuel pressure transducer, isolation valve inlet.
Oxidizer pressure transducer, isolation valve iInlet.
Isolation/bipropellant valve mismatch,

o D s gty

Test Description:

Seq, Ol: Call to Stations.

i
:
k
J
§
¥
&

Seq. 02: Support System and Vehicle Status Verificauion.

a. Functional verification of ACE, heat transport section, electrical
power section and instrumentation,

Seq. 03: Engine Solenoid Valve.Leakage Check and Pre-Valve Thermal Rellef
Check,

a. Leak check of the fcur engine solenoid valves.

1. Pressurization of the fuel line between the pre-valves and the
engine solenoid valves with GNo to 190 psig.
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Test Description: (Conc) )

Seq.

Seq.

Seq.

05:

a.

2. Seq. 03=010: Leak check of the isolation solenoid valve 'A‘',
(Paragraph 4.2.2.8.2.6(d))

3. Seq. 03-0l4: Leak check of the bi-propellant solenoid valve
'At, (Paragraph 4.2.2.8.2.6(d))

4, Seq. 03-018: Leak check of the isolation solenoid valve 'B'.
(Paragraph 4.2.2.8.2.6(4))

5. Seq. 03-021: Leak check of the bi-propeliant solenoid valve
'B', (Paragraph 4.2.2.8.2.6(d))

Prevalve thermal relief check.

1. Seq. 03-~026: Pressurization of the fuel line with GNo until the
prevalve relieve. (Paragraph 4.2.2.8.2.6(c))

Engine Fuel Actuator Functional Checks.

Determination of the start-to~cpen and full-open pressures required
to activate the isolation and propellant valves and verification of
the operation of the valve position indication switches.

(Paragraph 4.2.2.8.2.5(e))

Engine Prevalve and Engine Solenoid Valves Functional Checkout,

J

Activation of the prevalves and engine solenoid valves from the IM
cabin controls,

1. Seq. 05«010: Operation of the valves from the IM cabin controls,
(Paragraph 4.2.2.8.2.5(e))

Prevalve T.eak Test and Gaseous Blowdown.

Leak test of the prevalves.
1. Pressurization of the propellant tanks with GNo.

2. Seq. 06=008: Leak check of the prevalves.
(Paragraph 4.2.2.8.2.6(d))

Gaseous blowdown through leg 'B' of the propellan* feed section.

1. Seq. 06-015: Gaseous blowdown through leg 'B' of the propellant
feed system. (Paragraph 4.2,2.8.2.5(d)).

Gaseous blowdown through leg 'A' of the propellant feed section.
1. Pressurization of the propellan tanks with GN- .

2. Segq. 06-029: Gaseous blowdown through leg 'A' of the propellant
feed system. (Paragraph 4.2.2.3.2.5(d))
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(ﬁ: Test Description: (Cont)

Seq. O7: Ascent Engine Ball Valve and Shaft Seal Leakage and Checkout of
Thrust Chamber Pressure Transducer.

a. Thrust chambe: pressure transducer functional.
1. Pressurization of the propellant tanks with GNa.
2. Pressurization of the thrust chamber with GNo.

3. Seq. 07=-010: ACE—S/C verification of the thrust chamber pressure
transducer indication. (Paragraph 4.2.2.8.2.6)

b. Seq. 07=-018: Gross fuel shaft seal leakage check and leakage check
of isolation valves A and B actuator. (Paragraph 4.2.2.8.2.6)

;

¥

f c., Seq. 07-020: Leakage check of fuel and oxidizer propellant valves
. A and B. (Paragraph 4.2.2.8,2.6)

; d. Seq. C7-022: Leakage check of oxlidizer shaft seal.

: (Paragraph 4.2.2.8.2.6)

z e. Seq, 07-025: Leskage check of oxidizer propellant valves A and B,
" (Paragraph 4.2.2.8.2,6)

;- ‘:§ f. Seq. 07-027: Leakage check of fuel propellant valves A and B.

-

£ (Paragraph 4.2.2.8.2.6)

&

i@ g. Seq. 07-028: Leakage check of isolation valves 4 and B actustors.
’%’ (Paragraph 4.2,2.8.2,6)
b2

i h. Seq. 07-C31: Leakage check of isolagtion valve B actuator.

(Paragraph L4.2.2.8.2.6)

2 A

i, Seq. 07~033: Check of isolation valve A actuator leak rate and gross
fuel shaft seal leak rate. (Paragrach 4.2.2.8.2.6)

j. Seqg. 07-0L40: Leakage check of propellant valves A and B actuators
and isolation valves A and B. (Parsgraph 4.2.2.8.2.6)

k. Seq. OT—Oh@: Leakage check of fuel and oxidizer isolation valves
A and B, (Paragraph 4,2.2.8.2.6)

1. Seq. 07=04h: l.eakage check of isolation valves A and B oxidizer
shaft seal. (Paragraph 4.2.2.8.2.6)

Seq. O7-O46: Leakage check of propellant valves A and B oxidizer
shaft seal,

n. Seg. O7-O4B8: Leakage check of isolation valves " and B cxidizer.
(Paragraph 4.2.2,8.2.6)
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i Test Description: (Cont)

o. Seq, 07-050: Leukage rate of isola:ion valves A sud B fuel.
(Paragraph 4.2.2.8.2.6)

I S

p. Seq. 07-051: Leakage check of rropellant valves A and B ac*uators,
(Paragraph 4,2,2.8.2,6)

q. Seq. 07-054: Leakage check of propellant valve B actuator.
(Paragraph 4.7.2.8.2,6)

r. Seq. 07-256: Leakage check of propellant valve A actuator.
(Paragraph 4.2.2.8.2.6)

s. Seq. 07=059, C7-060: Venting of propellant “anks to 15 psig.

Seq. 08: Securing After Test.
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Test Title:

OCP_OUTLINE

OCP-GF=-27027-LM=5

A/S Pressurization and Propellant Feed Sections Proof, Leak and Functionail

Subsystem:

A/s Propulsion

Test Objectives:

f.

Verification of the structural integrity of the A/S Pressurization Sec-
tion, A/S Propellant Feed Section when subjected to proof pressure.

Verification of the regulator lock-up capability.

Verification of the relief alve functional operation.

Verification that the internal leakage across regulators, explosive
valves, quad check valves, relief valves and relief valve burst discs
is within allowable limits.

Verification that the external leakage i: the pressurization section of
the propulsion subsystem above the qued check valves are withi. allow-

able limits at full operating pressuce.

Verification of the responses of subsystem instrumentation at ambient
and other conditions,

Vehicle Configuration:

Ascert Stage

Location:

Cold Flow Facility, Plt. 5

Hazardous Cperation:

High Pressure Gas

Equipment Under Test:

Tank He, Ascent Prop. No. 1 and 2.

Tank Assy, Prop. A/S - Fuel & Oxid.

Helium Explosive Valves, Quad check

Valves, Relief Valves, Burst discs, regulator

Test Description:

Seg. 01: Call To Station

Seq., 02: Proof Pressurization of Helium Tanks (Para. 4.2.2.8.2.1)
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Test Description: (Cont)

Seq. 03: _Lea.k Check of Helium Tank Explosive Valve at Operating Pressure

Seq.
Seq.
Seq.
Seq.

Seq.

Seq.

Seq.

Ol
05:
06:

oT7:

09:

10:

11:

Installing Blanket Press on A/S He Tanks

Substitute Propellant Fill Procedure Fuel Tank

Substitute Propellant Fill Procedure Oxidizer Tank

Proof Pressure of High and Low Pressure Helium Manifolds and

Propellant Feed Sections, Relief valve Functional Test

Pressurization Section Extermal Leak Check and Internal Leakage
Check of Solenoid Latching Valve

Relief Valve Burst Disc and Quad Check Valve Leak Check

Dumping of Oxidizer Tank and Refil] with Freon
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Test Title:
(T Ascent 3Jtage Propulsion System Verifi-ation.

Subsysten:

A/S Propulsion.

Test Objectives:

Verification of component function and system pressure integrity.

Vehicle Configuration:

Ascent Stage.
Locat.on:
Col? Flow Facility.

Hazardous Operations:

Pneumatic pressures up to 4025 psig.

Equipment Under Test:

(’i a, Helium Explosive Valves.

b. Solenoid Latching Valves.

c. Pressure Regulétors.

d. Quad Check Valves,
e, Compatibility Explosive Valves.
f. Pressure Relief Valves.

Burst Discs

VAR e e,
13}
.

h. Engine Pre-Valves.

i. Engine Ball Valves, Actuators and Seals.
j. All new brazes,

k. All mechanical joints.

1. Quick Disconnects

TR
-t
T
x5
P
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Test Description:

Seq. Ol:

Seq. 02:

e.

Call to Station (Plant 5 Final Assembly Area)

Quad Check Valve Low Pressure Leakage Test, Low Pressure Manifold
External Leak Check and Cumulative Leak Check of Q. D.'S. During
this sequence the internal leakage of each poppet assembly of the
check valve and the gross leakage of each quad check valve assembly
is determined. A leak check of the helium low pressure manifold is
also performed.

Pressurize fuel side of propellant feed system to 8-10 psig He through
port GPOLL1,

Vent fuel downstream poppet assemblies to ambient through port
GP9432 and GP9L433.

Vent low pressure manifold to ambient through port GP9L25,

With LDM at port GPSL32, collect, for a specified period of time the
quantity of helium leaking past the GP9L32 downstream poppet assembly.
(Para. 4.2.2.8.2.3)

Repeat preceding step at port GP9433 for the GP9433 downstream
poppet assembly. (Para. 4.2.2.8.2.3).

Close ports GP9432 and GP9L33.

With IDM at port GP9425, collect, for a specified period of time, the
quantity of helium leaking past the fuel quad check valve assembly.
(Para. 4.2.2.8.2.3)

Pressurize port GP9L33 to 8-10 psig He.

Vent the GP9432 downstream and upstream poppet assembly through
port GP9432,

With IDM at port GP9425, collect for a specified period of time,
the quantity of helium leaking past the GP9433 upstream poppet
assembly.

Pressurize port GP9432 to 8-10 psig He.

Vent the GP9L433 upstream and downstream poppet assembly through
port GP9433.

Repeat step J for the GP9432 upstream poppet assembly.

Pressurize oxidizer side of propellant feed system to 8-10 psig He
through port GPOLLO,

Repeat steps similar to b through 1 for oxidizer side check valves.
(Para. )4.2-2.802-3.) ‘
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() Test Description: (Cont)
p. Verify primary and secondary latch valves open.
q. Pressurize vehicle through GP9406 to 180-190 psig.

r. Using LDM and QD Leak Check Adapters collect, for a specified period

of time, the helium leaking past the follcwing QD's.

(Para. 4.2.2.8.2.2.)

GP9L430

GP9L31

GP9LLO

GP9432

GP9433

GP9L25

GPokll

. s. Using a mass spectrometer, check for leakage of all new brazes and
all mechanical joints between the helium regulators and the com-
patibility explosive valves. (Leak check pressure 180-190 psig.)
(Para. 4,2,2,8.2.2).

t. Vent vehicle to 5-15 psig through ports GP9LLO and GPOLLl1,

Seq. 03: Call to Stations (Cold Flow Facility)

c Seq. Ok: Regulator Flow Test

During this sequence, the temperature and pressure upstream and
downstream of each regulator is determined under flow conditions.

a. Apply vacuum to reference ports of Class I primary and Class II
primary regulators.

b. Open primary latching solenoid, and close secondary latching
solenoid.

c. Pressurize the high pressure manifold to 3h400-3500 psig He through
port GP9LO6.

d. Open GP9425 and establish flow rate of 1.45 1bs/min minimum for
30 seconds.

e, Record upstream and downstream pressure and temperature for Class I
primary regulator. (Para. 4.2.2.8.2.3.)

f. Close GP9425 and primary latching valve,
g Open secondary latching valve.

h. Repeat steps d and e above for Class II primary regulator.
("; (Para. 4.2.2.8.2.3.)

i. Close GP94U25 and secondary latching valve.
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Test Description: (Cont)

Seq.

Je

k-.

g.

Connect vacuum lines to reference ports of Class I secondary and
Class II secondary regulators and disconnect from reference ports
of Class I primary and Class II primary regulators.

Pressurize Pri Reg sense ports JP9410 and JP9LL2 to 50-60 psig He.
Open primary latching valve.

Repeat steps d, e, and f above for Class I secondary regulators.
Para. (4.2.2.8.2.3.)

Close primary latching valve and open secondary latching valve.

Repeat steps d and e above for Class II secondary regulator.

e
(Para. 4.2.2.8,2.3.)
Close GP9425 and open primary and secondary latching valves.
Vent primary regulator sense ports JP9L410 and JP9L12 to ambient.

External Leak Check of Helium Pressurization Section

During this segquence the internal leakage of the solenoid latching
valves is measured, The high pressure and low pressure manifolds
are brought to operating pressures and external leakage of all new
brazes and all mechanical joints between the helium explosive valves
and the compatibility explosive valves is determined.

Through port GP9406, increase pressure in high pressure manifold
to 4000-4025 psig. (1.15 MDOP)

Record high pressure manifold pressure (L4000-L4025 psig) and low
pressure manifold pressure (180-203 psig.)

Vent high pressure manifold through ports GP9LLO and GP9LL1 to
3400-3500 psig.

Repeat step b,

Using LDM and QD leak check adapter collect, for a specified period
of time, the helium leaking past QD GP9LO6.

Using a mass spectrometer check for leakage >f all new brazes and
all mechanical joints between the helium ex,losive valves and the
compatibility explosive valves. (System pressures: 3400-3500 psig
above the regulators and 180-203 psig below the regulators.,)

Close primary and secondary solenoid latciing valves.

Vent low pressure manifold to ambient thiough port GP9L25, GP94LO,
and GPOLL1.,
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Test Description: (Cont)

‘;' Seq. 05-030: Low Pressure Manifold Proof

a. Apply vacuum to reference ports of four regulators.

b, Open primary and secondary latching valves and allow system to
come to lockup.

c. Pressurize low pressure manifold to 240-250 psiz through port
GP9425, Hold pressure for fifteen (15) seconds maximum.

d. Vent low pressure manifold to lockup pressure through GP9L25,

Seq. 05-036: Cumulstive Leak Check of QD's and External Leak Check

¥

é_ a. Record high pressure manifold and low pressure manifold

% pressures.

? b. With IDM at port GP9430 collect, for a specified period of time,
% the quantity of helium leaking past QD GP9L30.

c. Repeat Step b at ports GP9431, GPOLLO, GP9LO6, GP9432, GPIL33,
GP9L425 and GP9441 to measure leakage past these QD's.

bed
B

. Using a mass spectrometer check for leakage of all new brazes
and all mechanical joints between the helium explosive valves
and the compatibility explosive valves. (System pressures:
3400-3500 psig above the regulators and 180-203 psig below the
regulators. )

e. Close primary and secondary solenoid latching valves.

f. Vent low pressure manifold to ambient through ports GP9L425,
GPOLLO, and GPOLLL.

Seq. 06: Regulator Creep .est

During this sequence the interns]l leakage (creep) of each regulator
is determined.

a. Apply vacuum to reference port of Class I secondary regulator.

b. Open p§imary latching valve (secondary latching velve remains
closed).

C. Pressurize reference port of Class I primary regulator to 50-60

psig He.
d. Allow pressure and temperature to stabilize then record lockup
pressure.,
' e. Allow regulator to flow for twenty to thirty seconds through

port GP9425, then stop flow at port GPoL2S,
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Test Description: (Cont)

i‘.

g

r.

Allow pressure and temperature to stabilize, then record start time
and lockup pressi -e,

Monitor lockup pressure for twenty minutes, then record end time
and finel pressure. Verify that leak rate of Class I secondary
regulator is within allowable limits. (Paragraph 4.2.2.8.2.3)
Close Primary latching solenoid.

Vent reference port of Class I primary regulator to ambient.

Attach vacuum hose to Class I primary regulator and remove from
Class I secondary regulator.

Open primary latching solenoid.

Repeat steps e through h above for Class I primary regulator.
(Paragraph 4.2.2.8.2.3)

Attach vacuum hose to Class II secondary regulator and remove
from Class I primary regulator.

Pressurize reference port of Class II primary regulator to 50-60
psig He.

Open secondary solenoid latching valve.

Allow regulator to flow for twenty to thirty seconds through port
GP9425, then stop flow at port GP9L25.

Allow pressure and temperature to stabilize, then record start
time lockup pressure.

Monitor lockup pressure for twenty minutes, then record end time
and final pressure., Verify tunat leak rate of Class II secondary
regulator is within allowable limits. (Paragraph 4.2.2.8.2.3. (4))
Close secondary solenoid latching valve,

Vent reference port of Class II primary regulator to ambient,

Attach vacuum hose to Class II primary regulator and remove from
Class II secondary regulator.

Repeat steps o through r above for Class II primary regulator.
(Paragraph 4.2.2,8.2.3 (d))

Vent vehicle to 5-15 psig through ports GPO4LO and GP9LLL.

Close secondary latching valve,
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Test Description: (Cont)

| i ———

Seq. OT:

m.

N

Quad Check Valve Flow and Low Pressure Leakage Test

During this sequence the flow and internal leakage of each poppet
assembly quad check valve will be determined, The Gross Leakage
of each quad check valve assembly will also be determined.
Pressurize port 9425 to 8-10 psig He.

Monitor for a flow of helium past the upstiream poppet assembly.
Quad check valves at each of the following Q. D.'s, GP9433, GP9L32,
GPO431, and GP9L30,

Close port GP9L25,

Pressurize port GP9L30 to 8-10 psig He.

Monitor for a flow of helium past the GP9L30 downstream poppet
valves at Q.D. GP94LO.

Pressurize port GP9431 to 8-10 psig He.

Monitor for a flow of helium past the GP9431l downstream poppet valve
at Q.D. GPoLko,

Pressurize port GP9432 to £-10 psig He.

Monitor for a flow of helium past the GP9L32 downstream poppet
valve at Q.D. GPOLu1,

Pressurize port GP9433 to 8-10 psig He.

Monitor for a flow of helium past the GPQ433 downstream poppet
valve at Q.D. 9ll,

Pressurize fuel side of prope lant feed system t 8-10 psig He,
through port GPOL4l.

Vent low pressure manifold to ambient through port GP9L25,

With LDM at port GP9h32, collect for a specified yeriocd of time
the quantity of the helium leaking past the GP9422 downstream
poppet assembly. (Para. 4.2.2.8.2.3)

Repeat preceding step at port GP9L433 for the GP9L33 dowmstream
poppet assembly. (Para. 4.2.2.8.2.3.)

Close ports GP9432 and GPOL33.
With LDM at port GP9h25, collect for a sprcified period of time,

the gquantity of helium leaking past the fuel quad checl valve
assembly. (Para. 4.2.2.8.2.3.)
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Test Description: (Cont)

Pressurize port GP9433 to 8-10 psig He.

Vent the GP9432 downstream and upstream poppet assembly through
port GP9432,

With LDM at port GPOU25, collect fur a specified period of time,
the quantity of helium leaking past the GP9433 upstream poppet
assembly.

Pressurize port GP9L432 to 8-10 psig He.

Vent the GP9433 downstream and upstream pomvet assembly through
port GP9L433,

Repeat step t for the GP9432 upstream poppet assembly.

Pressurize oxidizer side of propellant feed system to 8-10 psig He
through port GEJLLO,

Repeat steps similar to m through w for oxidizer side check valves.
(Para. L.2 2.8.2.3) ‘

Helium Relief Valve Functional Internal Leak Check of Compatibiliuy
Explosive Valves, Engine Pre-valve and Ball valves, RCo lnterconnect

Valves, Cumilative Leak Check of QD's and External Leak Check. r:)

The following tests are performed during this sequence:

Application of welief valve cracking pressure to propellant
system (245 psig max).

Determination of relief valve cracking and reseat pressures,
Measurement o. relief valve and burst disc internal leakages.
Function of relief valve vent valves.

External leak check of all new brazes and all mechanical joints
between the compatibility explosive valwves and the engine shut
off valves.

Internal leak check of the compatibility explosive valves,
engine pre-valve, RCS interconnect valves and engine ball
valves.

Thermal relief function of engine pre-valve wilh fuel tank &t
operating pressure.

Simultaneously pressurize propellant tanks and burst disc cavities
to 50-60 psig with He through ports GPOLS52 and GP9L53.

Check vehicle, GSE, and connecting lines for audible leakage,
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Test Description: (Cont)

¢c. Increase propellant tanks and burst disc cavities pressure to

d. Open propellant ball valve "A" and isolation ball valve "A" by
pressurizing GPOL71 and GPO4T3 with 180-190 psig helium.

e. Verify throat plug seal integrity by monitoring pressure at throat
plug port for thirty minutes.

f. Close propellant ball valve "A" and isolation ball valve "A" by
enting to ambient at GPOL71l and GP9LT3.

g. Simultanecasly increase pressure in propellant tanks and burst disc
cavities to 190-21C psig.

h, Simultaneously increase pressure in oxid tank and burst disc cavity
until oxid relief valve cracks.

i. Block pressure to oxid tank and burst disc cavity so oxid relief
valve reseats.

Je Repeat steps f and g above Jor second cracking and reseat pressure
determination. Record valves. (Para. 4.2.2.8.2.3)

k. Decrease pressure in oxid tank and burst disc cavity to 180-190 psig.
1. Record oxid tank pressure.

m, Repeat steps, similar to f through j above, for fuel side of vehicle,
(Para. 4.2.2.8.2.3)

n. Visually inspect fuel and oxid lines, tanks, and fittings for
structural damage.

Relief Valve Internal ILeak Check

a. With LDM at the thrust neutralizer tee, GPO4L47, collect, for a spec-
ified period of time, the quantity of helium leaking past the fuel
relief valve. (Paragraph 4.2.2.8.2.3)

b. Repeat step, similar to preceding step, for oxidizer relief valve.

External Leak Check Downstream of Burst Discs and Cumulative Leak Check
of QD's.
a. Using mass spectrometer, check all new brages and all mechanical

jolnts between ports GPOhLl, and GPOLLS and their respective burst
disc cavities. (Para, 4.2.2.8.2.3)
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Test Description: (Cont)

b. Using LDM and QD Leak Check Adapters collect, for a specified period
of time, the quantity of helium lesking past the following QD's:
POl
GPOLL3
GP9LLS5
GP9L 58
GPo4l2
GP9L52
GP9L63
GP9453
GPYL59
GPILEL

¢c. Vent oxid and fuel burst disc cavities to ambient through ports
GPOL4YL and GPOLYs.

d. Using the mass spectrometer, check for leakage (180-190 psig) of all
new brazes and all mechanical joints between the compatibilit, ex~
plosive valves and engine shutoff valves.

R.V, Vent Valve Functional

a. Pressurize fuel burst disc cavity to 30-40 psig with He, through
port GP9445.

b. Verify R.V. vent valve is closed. (Para. 4.2.2.8.2.3.) Vent valve
closing pressure (100 psig max.)

c. Vent fuel burst disc cavity until vent valve opens. (Para.
4.2.2.8.2.3.)

d. Repeat steps, similar to a, b, and c above, for oxidizer R.V. vent
valve. (Para. h.2.2.8.2.33

Relief Valve Burst Disc Internmal Leak Check

a. Seal off oxidizer thrust neutralizer tee GPYLLE,

b. With LDM at port GPOhhl, collect, for a specified period of time,
the quantity of helium leaking past the oxidizer R.V. burst disc.
(Para. 4.2.2.8.2.3.)

c. Repeat stevs, similar to a and b above, for the fuel burst disc.

Thermal Relief Test of Pre-Valves, Cumulative Leak Check of QD's,
External Leak Check Downstream of Pre-~Valves

a. With LDM at port GPOLL5 collect, for a specified period of time, the
quantity of helium leaking past QD GP9L55, (Paragraph 4.2.2.8,2.6 (c)).

b. Pressurize downstream side of pre-valves to 290-300 psig, with He .
through port GP9455,
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Test Description: (Cont)

C.

f.

Leak

Continue pressurization pre-valve in 10 psig increments until pre-
valve opens. Record cracking pressure.

Vent through port GP9L55 to 170-180 psig then repressurize to 180~
190 psig.

Using mass spectrometer check for leakage (180-190 psig) of all new
brazes and all mechanical joints downstream of pre-valve outlet to
engine shutoff valve. (Para. 4.2.2.8,2.6).

Vent downstream side of pre-valves to ambient through port GP9LS5.

Test of Compatibility Explosive Valves

a,

b'

Verify pressure downstream of compatibility squibs is 180-190 psig.
Close pressurization ports GP94L2 and GPOLL3.

Vent lines upstream of compatibility explosive valves to ambient
through ports GP9425, GPOuLO, GP9Lhl, GP9U30, GP9L3Ll, GP9432, and
GPOL33.

With IDM at port GPOL4O, collect, for a specified period of time,
the quantity of helium leaking past the oxidizer explosive valves.
(Para. 4.2.2.8.26,)

Reprat preceding step with LDM at port GPO4hl for fuel explosive
valve.

Test of Engine Interface Primary Seals

C.

Remove screw from primary seal leak test port GPSL80.

With IDM at port GP9L8O, collect for a specified period the quantity
of helium leaking past the primary seal of GP9L80.

Repeat preceding steps (a and b) with LDM at port GPOL82.

Internal Leak Check of RCS Interconnect Valves

Open fuel and oxidizer "A" secondary interconnect valves.

Vent RCS manifolds to ambient through ports GR6321, GR6322, GR6323
and GR632L,

With LDM at GR6322 collect, for a specified period of time, the
gquantity of helium leaking vast the oxidizer "A" primary inter-
connect valve.

With LDM ot GR6321 collect, for a specified period of time, the
quantity of helium leaking past the fuel "A" primary interconnect
valve.
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Test Description: (Cont)

Seq.

e.

fl

g.

Cleose fuel and oxidizer "A" secondary interconnect valves.

Open fuel and oxidizer "A" primary interconnect valves.

Repeat Step 4 for fuel "A" secondary interconnect valve leakage.
Repeat Step C for oxid "A" secondary interconnect valve,

Close fuel and oxidizer "A" primary interconnect valves.

Open fuel and oxidizer "B" secondary interconnect valves.

Repeat steps similar to c through i above for lealage of fuel and
oxidizer "B" primary and fuel and oxidizer "B" secondary intercon=-

nect valves.

Gross Leakage Check of Engine Ball Valves

a,

Open propellant "A" and "B" ball valves by pressurizing to
180-190 psig helium at GPOL73 and GPO4TL.

With LDM at engine throat plug leakage port collect, for a specified
period of time, the quantity of helium leaking past the isolation
"A" and "B" ball valves.

Close propellant "A" and "B" ball valves by venting to ambient at
ports GPOLT3 and GPOLTL.

Open isolation "A" and "B" ball valves by pressurizing to
180-190 psig helium at GPO4T71 and GPgL72,

Repeat Step b for leakage of propells it "A" and "B" ball valves.
Vent propellant tanks to 5~15 psig through ports GP9LS52 and GPILS3.

Close isolation "A" and "B" ball valves by venting to ambient
through ports GP9471 and GP9472.

Leak Check of Helium Tanks and ‘iz:lium Explosive Valves

During this sequence the external leakage of all new brazes and all
mechanical joints between the helium tanks and the helium explosive
valves is determined. Also, the internal leakage of the helium

explosive valves is mwasured.

Pressurize helium tanks to reproof pressure (1.15 MDOP) of
L000-4025 psig witu He through ports GPOLOL and GP9LO2.

Decrease helium tank pressure to 3L70-3500 psig.

Visually inspect helium tanks and lines for s’ fuctural damage.
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d.

f.

With LDM at port GPO4LOl, collect, for a specified period of time,
the quantity of helium leaking past QD GP94OLl. (Para. 4.2,2.8.2.2)

With IDM at port GP94LO2, repeat step d for the leakage past
QD GPgLo2.

Using mass spectrometer, check for leakage (3400-3500 psig) of all
new brazed and all mechanical joints between the helium tanks and
the helium explosive valves. (Para. 4.2.2.8.2.3)

Seq., 09-032: Leak Check of Helium Explosive Valves

Seq. 10:

g.

a. Vent high pressure manifold downstream of helium explosive
valve to ambient through port GPOLO6.

b. With IDM at port GP9LO6, collect, for a specified period of
time, the quantity of helium leaking past both helium explosive
valves. (Para. 4.2.2.8.2.2.)

c. Vent helium tanks to pad pressure (5-15 psig) through ports
GP9LO1 and GP9LO2.

Engine Ball Valve, Shaft Seal and Actuator Leakage and Pre-Valve
Thermal Relief Check

During this sequence the leakage rate of the following valves, seals
and actuators will be determined.

Isoclation and Propellant Ball Valves.

Isolation and Propellant Valve Seals.

Isclation and Propellant Valve Actuators.

Also, the thermal relief pressure of the pre-valves will be
determined.

Pressurize fuel and oxid tanks to 50-60 psig GN2 through port
GPOL52 and GPO453.

Open propeliant valve "A" and isclation valve "A" by pressurizing
to 180-19C psig GN2 at ports GPOW7l and GPOLTS3.

Verify combustion chamber pressure is within +10C psig of propellant
tank pressure by observing pressure at throat plug leak port.

Close propellant valve "A" and isolation valve "A" by venting to
ambient at GPO4TL and GP94T3.

Monitor combustion chamber pressure for thirty minutes.
Pressurize fuel tank to 180-190 psig with GN2 through port GPOLL3.

Pressurize oxidizer tank to 180-190 psig with GN2 through port
GPokkh2,

69



E RO

s

,;H;h};,w g ¥ f‘?’ ‘:;yﬂ_r%?, Bl

" T S S R RN TR A

Test Description: (Cont)

OCP OUTLINE
OCP-GF=27028-IM=5

hl

i.

Activate Isolation Valve "A" by pressurizing to 180-190 psig with
GN2 at port GP9LT2.

Activate Isolation Valve "B" by pressurizing to 180-190 psig with
GN2 at port GPOL72.

With IDM at port GP9LTT7, collect for a specified period of time,

the quantity of GN2 leaking past the Fuel Isolation Valves "A & B"
shaft seals, Fuel Prop Valves "A & B" shaft seals and Fuel Isolation
Velves "A & B" actuators.

With LDM at throat plug leakage port, ollect for a specified period
of time, the quantity of (N2 leaking past the Fuel and Oxid Prop
Valves "A & B". (Para. 4.2.2.8.2.6(2).

With IDM at port GP9476, collect for a specified period of time, the
gquantity of GN2 leaking past the Oxid Isolation Valves "A & B" shaft
seals and the "0xid" Prop Valves "A & B" shaft seals.

(Para. 4.2.2.8.2.6 (3).

Deactivate Isolation Valve "A" by ventirg to ambient through port
GPOLT1.

Deactivate Isolation Valve "B" by venting to ambient through port

GPokT2,

Activate Prop Valve "A" by pressurizing to 180-190 psig with GN2
through port GP9473.

Activate Prop Valve "B" by pressurizing to 180-190 psig with GN2
through port GPOLTAL.

With LDM at port GP9LT7, collect for a specified period of time,
the gquantity of GN2 leaking past the Fuel Isolation Valves "A" &
"B" shaft seals and the Prop Valves "A & B" shaft seals and the

Prop Valves "A & B" actuators. (Para. 4.2.2.8.2.6. (3).

With LDM at throat plog, collect for a specified period of time,
the quantity of GN2 leaking past the Fuel and Oxid Isolation Valves
"A & B". (Para 4.2.2.8.2.6 (2).

With LDM at port GP9476, collect for a specified period of time,
the quantity of GN2 leaking past Oxid Isolation Valves "A & B"
shaft seals, (Para. 4.2,2.8.2.6 (3).

Subtract leakage rate obtained in Step s, from that in Step 1 to
obtain leakage rate of Oxid Prop Valves "A & B" shaft seals.

Deactivate Prop Valve "A" by venting to ambient through port GP9LT3,

Deactivate Prop Valve "B" by venting to ambient through port GPOL4TH,
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C
e

w.

Seq. 11:

ETN

3t g

Depressurize Fuel tank by venting to pad pressure through port

GPokh2,

Depressurize Oxid tank by venting to pad pressure through port

GP9LL3,
NOTE
I. excessive leakage is obtained in any of above steps.
additional steps will be performed to determine leakage

path,

Securing After Test

Vent helium tanks to ambient through port GP9LOLl and GP9LO2,
Pressurize helium tanks to 5-~1%5 psig with GN2,

Repeat step a above.

Pressurize helium tanks to 75-85 psig with GN2.

Obtain gas samples at port GPYUC2 for particle count.

Vent helium tanks to pad pressure.

Open primary and secondary latching solenoid valves.

Establish GN2 flow through helium pressurization system by pres-
surizing at port GPO4O6 and venting at port GPO425. Maintain flow
at 5 psig minimum for a period of three (3) minutes.

Obtain gas samples at port GP9425 for partircle count.

Secure helium pressurization system with GN2 pad pressure.
(Para. 4.2.2.8.2,6.)

Repeat steps, similar to h, i, and j above for oxidizer side of
propellant system by pressurizing at port GPOuL2, and venting at
port GPOL63.

Determine condition of oxidizer burst disc by monitoring oxidize:
thrust neutralizer tee for audible leakage.

Repeat steps, similar to h, i, j and 1 above for fuel side of pro-

pellant system by pressurizing at port GP9443 and venting at port
GPOLEk,
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Tegt Title:
RCS Valve Response
Subsystem:

Stabilization and Control (S&C)
Reaction Control (RCS)

Test Objectives:

Verification of proper timing of RCS thruster valve responses.

Verification of proper geometric position and proper primary to secondary coil
identification.

Vehicle Configuration:

Ascent stage
Location:
Integrated workstand, Plant 5 CEF

Hazardous Operations:

Not applicable

Components Under Test:

Attitude and Translation Control Assembly (ATCA)
RCS Thrusters

Attitude Controller Assembly (ACA)

Thrust Translation Controller Assembly (T/TCA)
IM Guidance Computer (LGC)

Test Description:

Seg. 01: Call to Stations

Seq. 02: Support System Status Verification

a. Verification of power application to vehicle bus at 26,5 VDC-

b. Set and verification of vehicle crbin circuit breaker and switch
configuration.
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OCP OUTLINE
OCP=GF=30031=IM=5

Test Description: (Cont)

Seq. 033
8.

b,

d.
Seq. OL:

8.

b.

Seq. 05:

-1

be

RCS Jet Wiring and channel verification

Verification of GN2 at 15 to 25 PSIG.

Energize TCA Cb for a particular gquad and RCS system, Activate
T/TCA for single axis translation and observe specified thruster
ges bag infletion, Th= T/TCA is returned to detent and the CB's
and switches are opened. and turned off respectively.

Item b above is repeated 15 times to cover all RCS thrusters and
systems individually.

The date is checked Tor cirrect channel assignment.

AGS Mode

Velve signatures recorded

1. T/TCA positioned to obtain single Axis responses from RCS
thrusters for all Axis.

2. Transient responses across secondary coil fuel and oxid solenoids
due to primary coil fuel and oxid solenoid energization are
recorded.

Verification of data appearing on correct Instrumentation Recorder
System channels.

Hardover Mode
Valve signatures recorded

1. ACA positioned to obtain "Hardover" responses from RCS
thrusters.

2. Transient responses to hardover commands are recorded.

Verification of date appearing on correct Instrumentation Recorder
System channels.

T3
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Test Description:

OCP_OUTLINE
- OCP=GF +30031~IM=5

(Cont)

Seq. 06

&,

be

Coe
Seq. O7:
8.

b

Seq. 08:

“ 2N
e

G&N Turn=On (G&N Stby Mode)

Verification of nominal +28 VDC power application to vehicle bus,
and G&N system,

DSKY lighting turn-on.

1. Verification of power applied to the DSKY
2. Set cabin CB and switch configuration.
LGC Self Check

Valve Signature - PGNS Mode

Insert RCS firing date into the LGC memory via tape.

Verification of date appearing on correct Instrumentation
Recorder System channels,

Securing After Test

Th




Test Title;

OCP QUILINE
OCP-GF-30032-IM-5

Extended Polarity Tests

Subsystem:

Stabilization and Control Subsystem

Test Objectives:

&, Verification of the end to end polarity of the attitude control loops for
yaw, pitch and rcll, exercised by rotation of the vehicle to verify
polarity of RGA gyros in response to the physical rotation about X, Y
ana Z axes,

b. Verification of the polarity of ASA gyros in response to the physical
rotaticn abecut X, Y and Z axes.

Vehicle Confimuration:

Mated Stages

Location:

Integrated Workstand, Plant 5

Hazardous Operation:

Suspension of vehicle:

Equipment Under Test:

a. Rate Gyro Assembly (RGA)

b. Attitude and Translation Control Assembly (ATCA)

c. Abort Sensor Assembly (ASA)

d. Avort Electronics Assembly (AEA)

Test Description:

Seq. Ol:
Seq. 02:
Seq. 03:

Seq. Ok:

Cell to Station

Support System Status Verification

Configuration and CES Turn-On

Pitch Rotation

Verification of GSE guide and drive equipment for pitch votation.

Activation of Control Switch Box.
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OCP-GF-3CO32-L§:§

Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Rotation of the vehicle in positive and negative pitch to verify
polarity of the RGA pitch gyro attitude control loop.

Roll Rotation

Verification of GSE guide and drive equipment for roll rotation.
Activation of Control Switch Box.
Activation of RGA.

Rotation of the vehicle in positive and negative roll to verify
polarity of the RGA roll gyro attitude control loop.

Yaw Rotation

Verification of GSE guide and drive equipment for yaw rc¢ sation.
Activation of Control Switch Box.

Activation of RGA.

Rotation of the vehicle in positive and negative yaw to verify
polarity of the RGA yaw gyro attitude ccntrol loop.

Instrumentation, Caution and Warning Act.vation, and AGS Turn-On.
(Para. 4.2.2.6.5.8 A5) '

Yaw Rotation

(Para. 5.2.2.6.5.4, F1)

Verification of GSE guide and drive equipment for yaw rotation.
Selection of AGS attitude hold mode.
Activation of Control Switch Box.

Rotation of the vehicle in positive and negutive yaw to verify
polarity of the AGS attitude hold loop.

Roll Rotation
(Para 4.2.2.6.5.4 ¥F1)

Verification of GSE guide and drive equipment for roll rotation.
AEA self test,
Body axis align.

Selection of AGS attitude hold mode,

Activation of ATCA and RGA.
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OCP OUTLINE
OCP-GF-30032-IM-5

ﬁ Test Description: (Cont)
f. Activation of Control Switch Box.
g. Rotation of the vehicle in positive and negative roll to verify
polarity of AGS attitude hold loop.
h. Deactivation of ATCA and RGA, and verification of CES cauticn and
warning.
Seq. 10: QPitch Rotation
(Para. 4.2.2.6.5.4 F1)
a. Verification of GSE guide and drive equipment for pitch rotation.
b. AEA self test.
C. Body axis align.
d. Selection of AGS attitude hold mode.
e. Activation of ATCA and RGA.
f. Activation of Control Switch Box.
g. Rotation of the vehicle in positive and negative pitch to verify
<:§ polarity of the AGS attitude hold loop.
h. Deactivation of ATCA and RGA.
i. Removal of earth rate compensation in X, Y, and Z axes.
Seq. 11: Recording Gyro Rundown Time and AGS Shut-down
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OCP OUTLINE

OCP-GF-31003-LM5
Test Title: '1)

RCS Liquid Flush.
Subsystem:
Reaction Control Subsystem (RCS).

Test Objectives:

a. Verification of the cleanliness level of the RCS propellant manifolds by
flushing with Freon TF.

b. Drying of the manifolds subsequent to the freon flush.

¢. Verification of the dryness of the RCS propellant tank bladders after
flushing the feed manifolds.

d. Leak check of the solenoid valves in Systems 'A' and 'B'.
e. Hydrostatic proof test of the manifold system.

Vehicle Configuration:

Ascent stsage.
Location: : :;)
IM Test Area - Plant 2.

Hazardcus Operations:

a. Hydrostatic pressures up to 340 psig.
b. Pneumstic pressures up to 210 psig.

Compcnents Under Test:

Propellant manifolds.
Propellant tank bladders.
Isolation valves.

Main shutoff valves.
Crossfeed valves.

Test Lescription: (Paragraphs 4.2.2.7.5 and 4.2.2.7.6)

Seq. 01: Call to Stations.
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Test Description: (Cont)

OCP OUTLINE

OCP-GF-31003-LM5

(T: Seq. 02:

a.

%mj
]

Seq. 03:

First Flush and Sample - Oxidizer System.

Frecn sampling of LDW 430-6860-3, RCS Freon Flush Cart, prior to
flushing vehicle propellant manifolds. Verification of cleanliness
before proceeding.

Circulastion of freon throughout the 'A' and 'B' oxidizer system for
fifteen (15) minutes, going through the service disconnects GR6322
and GR6324 respectively and out the quadrant feed manifolds
(isolation valves and filters are not installed). Freon is routed
through a common GSE manifold, and back to the flush cart.

Circulation of freon through 'A' oxidizer system only for fifteen
(15) minutes, going in through port GR6322, and out the 'A' quadrant
feed manifolds.

Circulation of freon through each quad individually (System 'A' only),
and through the crossfeed line ('A' to 'B' direction} for five
minutes each, while vibrating the oxidizer line that is open to
circuletion.

Circulation of freon through the oxidizer crossfeed line ('A' to 'B'
direction) for fifteen (15) minutes, going in through GR6322 'A',
and out the quadrant feed manifolds of System 'B'.

Circulation of freon through 'B' oxidizer system for fifteen (15)
minutes, going in through GF6324 and out the 'B' quadrant feed
manifolds.

Circulation of freon through each quad individually (System 'B'
only), and through the crossfeed line ('B' to 'A' direction) for
five minutes each, while vibrating the oxidizer line that is open to
circulation.

Freon sampling of the eight GSE sample ports located on the individ-
ual guadrant feed manifolds.

Stopping of freon pump, and draining of freon from propellant
manifolds.

First Purge and Dry -~ Oxidizer System.

Establishment of a warm nitrogen pump (200°F) throughout the
oxidizer system by going in through the service disconnects GR6322
(System 'A') and GR6324 (System 'B') and out the quadrant feed
manifolds (5 to 20 psig).

Purge of each quadrant feed manifold individually at U45-50 psig
(GN2) until no fluid cen be seen.

Purge of oxidizer system for a minimum of four (L4) hours at 45-50
psig (GN,). .
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Test Description: (Cont) )

Seq.

Seq.

Seq.

Seq.

d. Sample of each quadrant at GSE sample ports until moisture content is
acceptable.

e. Reduction of system pressure to O psig.

(4: First Flush and Sample - Fuel System.

Similar to Sequsnce 02, excep’. using service disconnects GR6321 (System
'A') and GR6323 (S; .tem 'B') as inlet ports, and the quadrant feed
manifolds as “he ex:'t ports.

05: First Purge rnd Dry - Fuel System.

Similar to Sequerce 03, except using service disconnects GP6321 (System
'A') and GR6323 (System 'B') as inlet ports, and the quadrant feed
manifolds as the <.:it ports.

06: Proof Pressure Test - Oxidizer System.

NOTE

Oxidizer inlet filters and isolation valves

installed a“te: first purge and dry. Also,

guadrant ranifolds are terminated with

simulated RCS thrust engines for Sequences :)
06 through 15.

a. Hydrostatically proof pressure oxidizer system through service
disconnects GR6322 and GRA324 with freon to 330 * 10 psig. Maintain
pressure for five (5) miautes.

b. Reduce pressure to U psig by draining freon from manifolds.

07: Final Flush and Sample - Oxidizer System.

a. Taking of freon sample from LDW 430-6860-3, and verification of
cleanliness.

b. Circuletion of freon in oxidizer system through service disconnects
GR6322 and GR632L4 and out the individual mockup engines for five
minutes each, while vibrating the oxidizer line that is open to
circulation.

c. Taking of freon samr.es at the sixteen (16) GSE sample ports.

d. Circulation of freon through individual mockup engines for two (2)
minutes each.

e. Circulation of freon for fifteen (15) additional minutes through
entire oxidizer system, going in through service disconnects GR6322 ;
(System 'A') and GR6324 (System 'B').

f. Turn off freon pump and drain freon from system.
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Test Description: (Cont)

OCP QUTLINE
0CP-GF-31003-LM5

Seq. 08: Trinal P'rra and Dry - Oxidizer System.

Seq.

Seq.

Seq.

Seq.

Seq.

a. Establishment of werm nitrogen purge (200°F) throughout oxidizer
system at 5 to 20 psig, going in through service ports GR6322
(System 'A') and GR6324 (System 'B') and out GSE sampling ports.

b. Purging of all oxidizer lines at 45-50 psig (GN2) until no fluid is
seen leaving sampling ports.

c¢. Purging of oxidizer system for a minimum of four (4) hours at 45-50
psig (GN,).

d. Maintenance of "locked up" sample in system at 45 to 50 psig (GNZ)
for one hour.

e. Taking of moisture samples.
f. Venting of system to 0 psig.

09: Proof Pressure Test - Fuel System.

Similar to Sequence 06, except using service disconnects GR6321 (System
'A') and GR6323 (System 'B').

10: Final Flush end Sample ~ Fuel Sample.

Similar to Sequence 0T, except using service disconnects GR6321 (System
'A') and GR6323 (System 'B').

11: Final Purge and Dry - Fuel System.

Similar to Sequence 08, except using service disconnects GR6321 (System
'A') and GR6323 (System 'B').

12: RCS Fuel and Oxidizer Tank Dryness Verification - System 'A'

a. Purging of propellant tank bladders with dry nitrogen at 10 * 5 psig
through bleed disconnects GR6301 and GR6302, and out fill disconnects
GR6311 and GR6312.

[ Taking of gaseous nitrogen samples at fill disconnects GR6311 and
GR6312, and analyzation for acceptable moisture content.

¢. Reduction of pressure to 5 £ 2 psig after acceptable sampling and
leaving tanks pressurized.

13: RCS Fuel and Oxidizer Tank Dryness Verification - System 'B'

Similar to Sequence 12, except purging through bleed disconnects GR6303
and GR6304 and out fill disconnects GR6313 and GR631L.
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OCP-GF-31003-LMS

Test Description: (Cont) ' I
Seq. lU: Solenoid Valve Leak Check - System 'A'.

a. Pressurization of oxidizer and fuel manifolds of System 'A' through
service disconnects GR6321 and GR6322, to 200 t 10 psig, using
gaseous helium.

C. Leak check of isolaticn valves, main shutoff valves, and crossfeed
valves ('A' to 'B' direction).

¢. Reduction of _ressure to O psig.

Seq. 15: Solenoid Valve Leak Check - System 'B'

a. Similar to Sequence 1k (a), except using service disconnects GR6321
(fuel) and GR6322 (oxidizer).

b. Similar to Sequence 14 (b), 'B' to 'A' direction.

c. Application of helium pad pressure of 8 %o 10 psig throughout entire
system (tanks and manifolds).

Seq. 16: Securing After Test.
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OCP_OUTLINE
OCP-GF=31008-IM5

Test Title:

RCS Module Proof, Leakage and Functional Tests,
Subsystem:

Reaction Control.

Test Objectives:

Establish the structural and leakage integrity and rroper operation of com-
ponents of the RCS module.

Vehicle Configuration:

Not applicable; tankage module assembly only.

Locsatiou:

Controlled Environment Fazcility. Plent 2.

Hazardous Operations:

Pneumatic pressures up to 4655 psig.

Components Under Test:

Quad Check Valves
Relief Valves

Main Shutoff Valves
Helium Regulators

Test Description:

Seq. 01: Call to Station

Seq. 02: Freon Flush of RCS Fuel and Oxidizer Tank Bladders, Followed by
Purging and Drying with Warm GN,, System A

a. Flush fuel and oxidizer tank bladders through bleed (GR6301, GR6302),
£ill (GR6311, GR6312), and service (GR6321, GR6322) QD's with PCA
freon to meet cleanliness requirements.

b, Purge and dry bladders with warm GN2 through bleed, fill and service
QD's to meet moisture and freon vapor requirements.
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OCP-GF~31008-IM5

Test Description: (Cont) W’

Seq. 03:

Seq.

Ok

Proof Pressure Test of Helium Tank and leakage Test of All Joints
Between Helium Tank and Squib Valves, System A,

Pressurize helium tank to 4560-4655 psig GHe through GR6201 helium
f£ill port. Hold pressure for specified period of time.
(Para., 4.2.2.7.2 (a)1)

Reduce pressure in helium tank to 3500 £ 50 psig GHe, inspect for
damage and leak check tank fitting and all joints between tank and
squib valves. Leak check squib valves. Leak check squib valves at
GR6211 helium test port. (Para. 4.2.2.7.2 (a))

Vent helium tank to 10-50 psig GHe through GRE201.

Monitor tank temperatures while pressurizing and venting to maintain
proper temperatures.

Verify proper operation of PGMD (GR1085Q) and flight helium supply
pressue transducer (GR1101lP).

Proof Pressure Test of RCS Propellant Tanks and Regulator Inlet
Section. Leak Check of All Joints Between Squib Valves and Main
Shutoff Valves, System A.

Pressurize liquid and gas sides of propellant tanks simultaneously
through fill and GHe vent QD's to 325 to 335 psig while, for a
specified period of time, mairtaining a positive delta P between
inside and outside of the bladders. (Parz. 4.2.2.7.2 (b) (1))

Reduce pressure in tanks to 200 to 210 psig while maintaining
positive delta P.

Pressurize the helium regulator inlet section to L4560 to L4655 psig
through the helium test QD (GR6211). Hold for five to ten minutes.
Verify proper operation of reguiator outlet transducer (GR1201P).
(Para. 4.2.2.7.2 (a) (2))

Reduce pressure to 3450 to 3550 psig, inspect module for visual
evidence of damage and leak check all joints and fittings. 1
(Para. 4.2.2.7.2. (a)) i

ot

Leak check all QD's. (Para. 4.2.2.7.2 (a) (3))

Perform forward leakage check of main shutoff valves by measuring
vo~ metric leakage out of propellant line tube stubs.
(Para. 4.2.2.7.6 (e))

Reduce pressure in propellant tanks to zero on gas side and 5-15
psig on liquid side while maintaining a positive delta P.




OCP QUTLINE

OCP=GF=31008-IM5
(f Tes. Description: (Cont)
Seq. 05: Leakage Test of Relief Valve Burst Discs. Reverse Leakage of
Overall Quad Check Valve Assembly, System A
a. Pressurize propellant tanks to 165 to 170 psig through fill (GR6311
and GR6312) and vent (GR6281 and GRA282) QD's simultaneously, while
maintaining a 5-15 psig positive delta P on the bladder.
b. Using a helium mass spectrometer at ports "G" (GR6262) and "N"
(GR6261), measure burst disc leskage. (Para. 4.2.2.7.6 (d) (3) (b))
c. Connect a VLD to port "D" (GR6233) and measure qusd check valve
assembly leaskage.(Para. 4.2.2.7.6 (c) (1))
d. Decrease pressure on propellant tunks to 5-15 psig pad pressure
inside of bladders while maintaining a positive delta P.
Seq. 06: Verification of Cracking and Reseat Pressures of Relief Valves,
System A
a, Pressurize fuel tank with GHe to 224 to 240 psig through fuel fill,
vent and port "H" (GR6261) simultaneously while maintaining 5-15
psig positive delta P on blsdder.
b. Determine relief valve cracking pressure while raising pressure in
‘;; step (a) by monitoring for leskage from relief valve outlet. (Para.
he2e2.T.6 (d)(1)).
Ce Lower pressure on tank to 212 psig and monitor relief valve reseating
pressure. (Para, 4.2.2.7.6 (d§ (1))
d. Lower pressure to 200 psig. Connect VLD to relief valve outlet
and monitor relief valve leakage.(Para. 4.2.2,7.6 (d) (3) (a))
e. Reduce pressure to 5-15 psig pad pressure while maintaining 5-15
4 psig delta P on bladder.
; f. Repeat above steps for oxidizer relief velve, using oxidizer fill,
; vent and port "G" (GR6262) QD's.
7 Seq. 07: Verification of Cracking Precsures of Individual Quad Check Valve
Elements, System A
a. Pressurize inside of propellant tank bladders with GHe to 5-15 psig
through fill QD's,
b. Determine quad check valve elements cracking pressure by monitoring
for leakage from oxidizer vent Q.D. (Para. 4.2.2.7.6 (c) (2))
c. Pressurize ports "E" (GR6251) and "C" (GR6253) in turn from 0 to

o G g T BT

|

5.0 psig and monitor VLD connected to oxidizer vent QD for indication
of cracking pressure.(Para. L4.2,2.7.6 (c) (2))
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Test Description: (Cont)

OCP OUTLINE
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</

Seq.

Seq.

d.

d.

Connect VLD to fuel vent QD and monitor for leakage to determine
quad check valve elements cracking pressure.(Para. 4.2.2.7.6 (c) (2))

Pressurize ports "F" (GR6241) and "D" (GR62L2) in tur.. from 0-5 psig
end monitor VLD connected to fuel vent QD for indication of cracking
pressure.(Para. 4.2.2.7.6 (c) (2))

Connect VLD to ports "E", "F", "C", and "D" in turn while pres-
surizing through port "B" (GR6233) from O to 4.0 psig and monitoring
VLD for indication of cracking pressure in each case,

Internal Leak Check of Individual Quad Check Valve El=zments at
0.5 psig and 100 psig, Respectively

Pressurize inside of propellant tank bladders to 5-15 psig through
fill QD's GR6311 and GR6312,

Pressurize through oxidizer vent QD, GR6282, to 0.5 to 0.8 psig and
monitor leakage at ports "E" (GR6251) and "C" (GR6253) respectively,
with VID. (para. 4.2.2.7.6 (¢) (1))

Pressurize through fuel vent QD, GR6281 to 0.5 to (.8 psig and
monitor leskage at ports "F" (GR6241) and "D" (GR6242) respectively,
with VLD. (Para. 4,2.2.7.6 (c) (1)) )

Connect VLD to port "B" (GR6233) and pressurize to 0.5 to 0.8
psig through ports "E", "F", "C" and "D" in turn while monitoring
leekage at port "B". (Para. 4.2.2.7.6 (c) (1))

Pressurize inside of bladders to 90 to 100 psig through fill QD's
GR6311 and GR6312, and outside of bladders to 80 to 90 psig through
vent QD's GR6281 and GR6282, simultaneously while maintaining
positive delta F.

Pressurize to 80 to 90 psig through ports "E" "C" "F", and "D" in
turn while monitoring upstream poppet leakage at port "B" (GR6233)
with VID. (Para. 4.2,2.7.6 (c) (1))

Connect VID to ports "E", "C", "F" and "D" in turn to monitor down-
stream valve leekage.(Para. 4.2.2.7.6 (c¢) (1))

Reduce pressure on tanks to 5-15 psig pad pressure inside bliadders
while mainteining a positive delta P,

Functioral Test of Primary and Secondary Helium Pressure Regulators

at High Flow, Low Flow and Lockup Conditions, System A

Pressurize prcpellant tenks to 205 to 215 psig through f£ill (GR6312
and GR6311), and vent (GR6281) and (GR6282) QD's and ports "G"
(GR6262) and "H" (GR6261) simulteneously while maintaining 5-15
peig positive delta P on bladders. (Para. 4.2.2.7.6 (b) (1))
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Test Description: (Cor.n)

be

C.

d.

Seq. 10:

a.
b,

Co

Seq. 11
through

Seq. 19:

Pressurize regulator inlet to 1450 to 1550 psig through port ‘A"
(GR6211), (Para. 4.2.2.7.6 (v) (1))

Flow through port "B" (GR6233), adjusting flow sequentially to 0.19
%0 0.21 1bs/min, 0.036 to 0.040 lbs/min, and zero (lockup). (Para.
4.2.2.7.6 (D) (1)).

Pressurize primary ragulator sensing port (JR6231) to 50-55 psig
to lockout primary regulator.(Para. 4.2.2.7.6 (v) (2))

Flow through port "B" (GR6233) to flowmeter, adjustir, ilows to
0.19 to 0.21 lbs/min, 0.736 to 0.040 1lbs/min and zero (lockup).

Pressurize regulator inlet to 3450 to 3550 psig through port "A"
(GR6211) and record regulator "creez" rate. (Para. 4.2.2.7.6 fb) (3))

Reduce pressure .n reguletor inlet to 300 to 350 psig remove burst
disc and reconnect flowmeter line to port "E" (GR6233).

Remove line from primary regulator sensing port and connect to
secondary regulator sensing port.

Repeat steps (d), (e), (f) and (g), on primary regulator.

Reduce pressure on tanks to 5-15 psig pad pressure inside bladders
while maintaining a positiv< delta P,

Verification Test of Fuel and Oxidizer Taenk Bladder Leakage Rates,
System A

P-essurize inside of bladders to 9 to 10 psig through fill QD's.

Connect VLD's to tank vent @D's and monitor bladder leeskage.
(Para.. h.2.2.706 (i)(l).

Close all QD's and remove all GSE equipment,

Repeat above Sequences 2 through 10 for RCS System B Module,
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Test Title: ’
Propellant Feed Section Proof, Leskage and Functional Test.
Subsytem:

Reaction Control Subsystem (RCS).

Teat Objectives:

Esteblisament of the structural integrity and functional capablility of R/CS
propellant manifold lines and components after assembly on the vehicle,

Jehicle Configuration:

Ascent Stsge.
Location:
Cold Flow Facility.

Hazardous Operations:

Pneumatic pressures up to 350 psig.

Components Under Test: )

Propellant manifold lines.
Manifold flight transducers.
Chamber pressure switches.
Injector valves.

Isolation valves.

Test Description: (Paragraphs L4.2.2.7, 4.2.2.7.3 (b) (c) (d) (e) (f) (Partial),
4.2.2.7.5 (Partial), 4.2.2.7.7 (c) and %.2.2.7.8)

Seq. 01: Call to Stations

Seq. 02: Proof Pressure and External Leak Check of RCS Propellant Manifolds.

e, Sequential venting of pronellant tanks by first venting volume
external to the bladders through GR6281, GR6282, GR6283, GR628k4, and
then volume inside the bladders through GF6311, GR6312, GR6313, and
GR63.4. Ports remain open and capped as a safety precaution.

b. Verification of acceptable output from manifold pressure transducers
at ambient pressure. ‘




C

OCP_OUTLINE
OCP-GF=-31030-LM5

Test Description: (Cont)

Ce

Pressurization of the propellant manifolds at 30 to 4O psig GHe
through GR6321 and GR6322.

Verification that main shutoff valves are closed, as indicated by no
sudible evidence of leaksge at GR631l and GR6312. Verification that
interconnect valves are closed by monitoring of pressures indicated
by gages connected to GP9L59 and GP9L58. An increase in pressure

Pressure is increased in propellant manifolds to 320 to 340 psig

Venting of propellant manifolds through GR6321 and GR6322 to ambient,

Pressurization of the propellant manifolds to 195 to 205 psig GHe

mechanical joints. Leak check of flight half Q.D. poppets GR6323,
Verification of accuracy of propellant manifold pressure transducers

Correlation of each propellant manifold pressure transducer output
to its respective manifold by individually venting each manifold to
ambient. Venting of System 'A' fuel manifold through GR6321, Sys-

Verification of acceptable output from manifold pressure transducers

Installation of throat plug into the engine under test and pressur-

Venting of thrust chamber pressure through throat plug to ambient.

Slow evacuation of the thrust chamber to approximately 2 psia through
the throat piug. Record of the pressure when the chamber pressure

d.
indicates a leaking interconnect valve.
e.
GHe through GR6321 and GR6322. Proof pressure is held for a
specified period of time.
f.
and visual inspection of the manifolds for physical damage.
g. v
through GR©321 and GR6322. Leak check of all brazed, weld and
GR6324, GR6321 and GR6322.
h.
with the propellant manifolds pressurized to 195 to 205 psig.
¢ i
tem 'A' oxid manifold through GF6322, System 'B' fuel manifold
through GR6323 and System 'B' oxid manifold through GR632L.
J.
at ambient pressure.
Seq. 03: Engine Thrust Chamber Switch Leak Check and Functional Tests.
a. Pressurization of the propellant manifolds to 195 to 205 psig
GHe through GR6321 and GR6322.
b.
ization of thrust chamber to 100 to 110 psig (GHe).
c. Leak check of mechanical connections of pressure switch.
d.
e.
switch opens.
G
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Test Description: (Cont)

OCP OUTLINE

OCP=-GF~31030-LM5

Seq.

Seq.

f.

Slow increase of pressure in the thrust chaxter to aspproximately 15
psia through the thrust plug. Observance and recording of the pres-
sure when the pressure switch closes.

Repeat of steps (e) and (f) two times.

Venting of pressure in thrust chamber through the throat plug to
ambient.

Repeat of steps (b) through (h) for each remaining RCS engine.

Venting of pressure in propellant manifolds through GR6321 and
GR6322 to ambient.

Primary and Secondary Valve Signatures to Verify Electrical Wiring

Pressurization of the propellant menifolds to 20 to 30 psig GNo
‘arough GR6321 and GR6322,

Verification of proper harness wiring to the fuel injector valves
by actuating the valves individually and verifying gas flow through
the respective engines.

Verification of proper harness wiring to the oxidizer injector
valves by actuating the valves individually and verifying gas flow
through the respective engines.

For each engine, one engine at a time, actuation of the fuel and
oxidizer injector valves using secondary coil actuation while
recording the respective valve signatures.

For each engine, one engine at a time, actuation of the fuel and
oxidizer injector valves using primary coil actuation (secondary
coil sensing) while recording the respective valve signatures.

Venting of pressure in the oxidizer and fuel manifolds through
GR6321 and GR6322 to ambient.

Engine Gas Flow Check Using GN, through Fuel and Oxidizer Injector
Valves

Opening of If engines fuel injector valve and pressuriz-tion of fuel
manifold with GN2 through an orifice flowmeter at GR6321. Establish-
ment of flow with 24.95 to 25.05 psig in the fuel manifold. Pres-
sugization of oxid manifold to approximately 160 psig through

GR6322.

Increase of input pressure to flowmeter (approximately 10 psig) and
determination of stabilized fuel menifold pressure. Decrease of
input pressure to flowmeter (approximately 20 psig) and determinaticn
of stabilized fuel manifold pressure. Increase of pressure to
establish original flow conditions.

90




OCP_OUTLINE
OCP=GF=31030=-1M5

. Test Description: (Cont)

¢. While maintaining initially established input pressure, the fuel
injector valve in each engine is flowed individually. Stabilized
flowmeter input pressure is recorded, as well as corresponding fuel
manifold pressure for each engine.

d. Decrease of manifold supply pressure to zero psig. The oxid marifold
then vents through GR6322 and fuel manifold. Fuel injector valve is
then closed.

e. Repeat of steps (a) through (d) for the oxid injector valves,
establishing a controlled GN, flow through the flowmeter orifice
located on GR6321 and a backup pressure through GR6322.

Seq. 06: RCS Engine Injector Orifice Flow Test.

a. Pressurization of the fuel manifold to 98 to 102 psig GN2 through
port GR6321, and the oxidizer manifold to 3 to 5 psig GN, through
port GR6322.

b. Opening of the Is fuel and oxidizer injector valves and actuation of
the injector flow sensor unit. Recording of sensor unit signals
for Is fuel orifices.

c. Closing of Is oxidizer and fuel injector valves.

- d. Venting of pressure in the oxidizer and fuel manifolds through
GR6321 and GR6322 to ambient.

e. Pressurization of the oxidizer manifold to 98 to 102 psig GN,
through port GR6322, and the fuel manifold to 8 to 12 psig GNo
through port GR6321.

f. Repeat of step (c) for Is oxidizer orifice.

g, Closing of Is oxidizer and fuel injector valves.

h. Venting of pressure in the oxidizer and fuel manifolds through
GR6321 and GR6322 to ambient.

i. Repeat of steps (a) through (h) for remaining RCS engines.

Seg 07: Injector Valve Forward Leakage Check Using GN2

a. Pressurization of the fuel manifold to 95 to 105 psig GNo through
port GR6321.

b. With VID's attached to throat plugs installed in the If and IIf

engine thrust chambers, collection for a specified period of time
of the nitrogen lesking through the fuel injector valves.
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OCP_OUTLINE
OCP~GF-31030-LM5

Test Description: (Cont)

Seq.

Venting of the fuel manifold through GR6321 to 10 to 20 PSIG.

Pressurization of the oxidizer manifold to 95 to 105 psig GN2 thro igh
port GR6322.

With VILD's attached to throat plugs installed in the If and IIf engine
thrust chambers, collection for a specified period of time of the
nitrogen lesking through the oxidizer injJector valves.

Venting of the oxidizer manifold through port GR6322 to 10-20 PSIG.

Reapplication of Pad Pressure in RCS Tankage Modules,

Pressurization of System 'A' fuel and oxidizer propellant tank
bladders to 5 to 15 psig GN, through GR6311 (fuel) and GR6312
(oxidizer), with GR6281 and GR6282 vented.

Close GR6311, GR6312, GR6281 and GR6282.

Pressurization of System 'B' fuel and oxidizer propellant tank
bladders to 5 to 15 psig GN, through GR6313 (fuel) and GR631kL
(oxidizer) with GR6283 and GR6284 vented.

Close GR6313, GR6314, GR6283, and GR628L
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OCP OUTLINE
0CP-GF-31031-LM5

Test Title:
RCS Veritication.

Subsystem:

Reaction Control Subsystem (RCS).

Test Objectives:

a. Verification of helium high pressure section through proof pressurization
and leak tests of braze and mechanical joints.

b. Verification of normal functioning of PQMD.
¢. Verification of acceptance leakage rates for main shutoff valves, helium
couplings, propellant quick disconnects, burst discs, and propellant tank

bladders.

d. Verification of normal functioning of helium pressure relief valves and
helium pressure regulators.

Vehicle Configuration:

RCS/Ascent Stage.
Location:
Plant 5, Cold Flow Facility.

Hazardous Operations:

Pneumatic pressures up to 4000 psig.

Components Under Test:

RCS tankage module.
RCS helium tank.

Helium module components (PQMD's, relief valves, burst disc, regulators and
squib valve, etc.).

Test Description:

Seq. 01: Call to Stations.

The following tests are accomplished on both RCS 'A' and 'B' Systems.

Seq. 02: Helium Module Pressure Tests.

&. Proof pressure tests of helium tanks and lines, upstream of the
explosive valves, are made at 4000 psig.
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Test Description:

OCP QUTLINE
OCP-GF-31031=-LM5

(Cont) \

b.

Seq. O7
and
Seq 08:

External leak check at 3500 psig of Joints and fittings upstream
of the explosive valves.

Leak checks of explosive velves and helium fill and vent qu%ck
disconnects at 3500 psig.

Functional tests were made at various measures on the PQMD's and
the high pressure transducer.

(Paragraphs 4.2.2.7.2, 4.2.2.7.6)

Propellant Tank System.

Verification of burst disc integrity at 20-30 psig (verification of
no gas flow through the burst disc port).

The propellant tanks and lines between the qued check valves and the
main shutoff valves pressurized to operating pressure (195-205 psig)
and leak checks made on all mechanical Joints. Leakage through the
main shutoff valves is determined. Leak checks made on the poppets
of the helium and propellant flight half QD's.

(Paragraph 4.2.2.7.6) }

Relief Valve Functional Tests.

Verification is made on relief valve cracking and reseating
pressures.

Leak check of relief valve test ports.
Verification of bleed valve opening and closing pressures.

(Paragraph 4.2.2.7.6.)

Regulator Functional Checks.

Checks of both the primary and secondary regulator outlet pressures
is made at high flow (20 SCFM) and low flow (3.6 SCFM). Inlet pres-
sures are 1000 psig. Regulator creep rate at lockup conditions is
also checked.

Internal lec:age of both the primary and secondary regulators is made
with an inlet pressure of 3500 psig. ‘

(Paragraph 4.2,2.7.6)

ok




PRSI

OCP QUTLINE
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Test Description: (Cont)

Seq. 09
and

Seq. 10:

8.

Seq. 11
and

Seq. 1l2:

Burst Disc Leak Check.

The leak rate of the burst disc of each helium pressure relief valve
is determined.

(Paragraph 4.2.2.7.6)

Bladder Lesk Check.

Leakage through the bladders is determined using an internal pressure
of 10 psig.

(Paragraph 4.2.2.7.6)

Reapplication of Pad Pressure.

A blanket pressure of GN? is restored to the propellant tanks and
manifolds of both the 'AT and 'B' systems.

(Paragraph 4.2.2.7.5)

95




OCP_OUTLINE
OCP=GF-31034-LM5

Tegt Title:
RCS Functionsal.

Subsystem:

Reaction Control Subsystem (RCS).

Test ObJectives:

a. Verification that the helium leak rat:s of all isolation valves (Systems
'A' and 'B'), the fuel and oxidizer crossfeed valves (both directions),
and mechanical joints are within specification requirements,

b. Verification that the gas flow distribution in the RCS engine combustion
chambers are within allowable limits.

c. Verification of isolation valve channel identification.

d. Verification that the forward leakage rates of the engine injector valves
are within allowable limits.

e. Verification of main shutoff valve channel identification.
f. Verification that the cracking pressure and internal leakage of each of
the individual check valves of the quad check valve assemblies are within

specification requirements. (Systems 'A' and ‘'B'.) ;

Vehicle Configuration:

Ascent Stage.
Location:
CEF, Plant 5.

Hazardous Operations:

Pneumatic pressures to 205 psig.

Components Under Test:

Isolation and crossfeed valves.
Engine orifices and injector valves,
Quad check valves.

Test Description:

Seq. 0l: Call to Stationms.
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(ﬂi Test Description: (Cont)

Seq. 02:

C.

Seq. 03:

Leak Check of Isolation Valves, Crossfeed Valves and Service Q.D.'s
and Channel ID.
(Paragraphs 4.2.2,7.3(b)5(e) & (£), 4.2.2.7.6(f) and (h))

Pressurization of Systems 'A' and 'B' propellant manifolds to 195 to
205 psig GHe through service ports GR6323 and GR632L.

Determination of external leekage of the mechanical connectors of the
propellant manifold pressure transducers, engine dyna-tube mechanical
joints, and the manifold service Q.D.'s (capped and uncapped).

Determination of isolation valve forward leakage by opening the
engine injector valves and collecting leaskage using a volumetric lesak
detector.

Determination of crossfeed velve internal leskage (both directions)
by first pressurizing the 'A' system through service ports GR6321
and GR6322, to 195 to 205 psig GHe, and collecting leakage at ports
GR6323 and GR6324. System 'B' is then pressurized through GR6323
and GR6324, with leakage collected at GR6321 and GR6322.

Determination of crossfeed valve channel identification by opening
the valves and verifying gas flow thrcugh GR6321 and GR6322.

Injector Valve Forward Leakage, Main Shutoff Valve Channel I.D.
and Reapplicetion of Pad Pressure.
(Paragraph L4.2.2.7.3(e)(f))

Leak check of engine injector valves using throat plugs and
volumetric )=2ak detectors. Four valves are done simultaneously.
The four throat plugs and volumetric leak detectors are first
configured to the quad I engines. The fuel manifolds are pres-
surized to 95 to 105 psig nitrogen through service ports GR632L
and GR6323, and the leakage from the fuel injector valves in
Quad I, is collected for fifteen (15) minutes.

The fuel manifolds are vented, and the oxidizer manifolds are
pressurized to 95 to 105 psig nitrogen through service ports GR6322
and GR5324, Leakage through the oxidizer injector valves in Quad I
is collected for fifteen (15) minutes.

Repeat (a) and (b) for Quads II, III, and IV.

Verification of main shutoff valve vehicle wiring by cycling the
valves from the cabin, and observing nitrogen gas flow going into
port GR6322 and out GR6312 (oxidizer 'A'), in GR6321 and out GR6311
(fuel 'A'), in GR6324 and out GR631kL (oxidizer 'B'), and in GR6323
and out GR6313 (fuel 'B'),
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Test Description: (Cont)

e. Disconnect GSE, leaving & 10 to 20 psig nitrogen ped pressure in
the propellant manifolds,

Seq. Ob: %ggd Check Valve - Cracking and Internal Leekage - System 'A‘'
Pa.ragraph L"02|207o6 c

a. Pressurization of propellant tank bladders to 10 to 15 psig helium
through £i11l disconnects GR6312 (oxidizer) and GR6311 (fuel).

be Determination of the cracking pressures of the individual quad check
valves by pressurizaetion of the upstream side with helium until the
valve poppet is unseated. The pressure at which the valve cracks, is
determined by observing a container of water placed on the downstream
side of the velve. Three readings for each valve are taken, The
following table lists the service ports that are pressurized, and the
ports at which the water container is placed, for each of the valves,

Water
Propellant Check Valve Pressure Container
Oxidizer Vi (Pri) GR 6233 GR 6251
Oxidizer N/ grr1§ GR 6233 GR 6252
Oxidizer V3 (Sec GR 6251 GR 6282
Ox1dizer Vi (Sec GR 6252 GR 6282 f}
Fuel V1 (Pri GR 6233 GR 6241 -
Fuel V2 §Pri% GK 6233 GR 6242
Fuel V3 (Sec GR 6241 GR 6281
Fuel Vi (Sec) GR 62L2 GR 6281

Determination of the leak retes of each of the individual quad check
velves by pressurization of the downstream side of the valve to 0.5
to 0.8 psig helium, end collecting leakage on the upstream side with
a volumetric leak detector. The following table lists the service
ports that are pressurized, and the ports at which the volumetric
leak detector 1s placed for each of the valves,

Propecllant Check Valve Pressure VLD
Oxidizer V1 (Pri GR 6251 GR 6233
Oxidizer Ve (Pri GR 6252 GR 6233
Oxidizer V3 (Sec GR 6282 GR 6251
Oxidizer Vi §Sec§ GR 6282 GR 6252
el V1l (Pri GR 6241 GR 6233
Fuel V2 (Pri GR 6242 GR 6233
Fuel V3 $Secg GR 6281 GR 6241
Fuel V4 (Sec GR 6281 GR 6242

Seqs 05: Propellant Tank Pad Pressure - System "A"

a. Connect GSE lines %o System "8 " oxidizer tenks f£ill port
(GR6312) and fuel tank £ill port (GR6311).
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' z Test Description: (Cont)

b.

Seq. 063

8.

be

Seq. OT:

8.

be

Propellant

Oxidizer
Oxidizer
Oxidizer
Oxidizer
Fuel
Fuel
Fuel
Fuel

Provellant

i e———

Oxidizer
Oxidizer
Oxidizer
Oxidizer
Fuel
Fuel
Fuel
Fuel

OCP OUTLINE

Establish & 10-15 PSIG GHe pad pressure in the propellant
tanks, System "A".

uad Check Velve -~ Cracking and Internal leakage = Syst 1R!
iParagraph E.2.2.7.31c55

Typical tc Sequence O4 (a) using ports GR631h (oxidizer) and GR6313
(fuel) .

Check Valve Pressure
Vi Pri; GR 623%4
ve (Pri GR 6234
V3 (Sec GR 6253
Vi (Sec GR 6254
Vi (Pri GR 6234
ve (Pri GR 6234
V3 (Sec GR 6243
V4 {Sec GR 6244
Check Valve Pressure
Vi (Pri GR 6253
Ve (Pri GR 6254
V3 (Sec GR 6284
VL Secg GR 6284
Vi (Pri GR 6243
ve (Pri) GR 6214
V3 §Sec‘ GR 6263
VL Sec‘ GR 6283

Propellant Tank Pad Pressure = System "B"

0CP.Gir=3103k=IM5

Typical to Sequence O4 (b) using the following service ports.

Water

Container

GR 6253
GR 6254
GR 6284
GR 628k
GR 6243
GR 624k
GR 6283
GR 6283

VLD
GR 623k
GR 6234
GR 6253
GR 62ck
GR 6234
GR 6234
GR 6243
GR 62L4

Connect GSE lines to System "B" oxidizer tank f£ill port (GRo31k4)
and fuel tank fill port (GR6313).

Establish a 10-~15 PSIG GHe pad pressure in the propellant tanks,

System ‘8",
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Test Title: )
A/S Weight and Center of Gravity Test

Subsysten:
Structure

Test ObJective:

To determine the dry weight and the horizontal (Y-Z) center of gravity of the
Ascent Stage

Vehicle Configuration:

Ascent Stage
Location:
Plant 5, Weight and Balance Fixture

Hazardous Operation:

Not Applicable

Equipment Under Test: ;j)
Ascent Stage

Test Description:

Seq. 01l: Ceall to Stations

Seq. 02: A/S Weight and Center of Gravity Test

a. Positioning and leveling of Ascent Stage.

b, Adjustment of load cell digital readout unit.

c. Zeroing of lcad cells

d. Preloading of load cells

e, Transfer of total load to lcad cells

f. Verification that Ascent Stage has remained level.

g. First Weighing

h. Repeet of above for second and third weighings

i, The data from this OCP will be used as the basis for a weight report

giving actual weight and horizontal center of grav.ty.
(Paragraph 4.2.2.1.1)
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Test Title:

vanding Gear Functional Test
Subsystem:
Mechanical

Test Objective:

To verify the overall functionasl sbility of the landing gear system with
regard to the deployment and downlock mechanisms.

Vehicle Configuration:

Descent

Location:

Plant 5, Landing Gear Test Fixture

Hazardous Operation:

Not Applicable

Equipment Under Test:

Landing Gear Mechanism

Test Description:

Seq. 01: Call to Stations

Seq. 02: Continuity Check of Lunar Surface Sensing Probve Switches

Seg. 03
to
Seq. 06: Landing Gear Functional Test

a. Continuity check of landing gear deployed switches in deployed and
stowed positions.

b. Measurement of gear travel (distance tetween bolt centers of uplock
mechanism) at probe release during depioyment.

c. Measurement of time to fully extend and iock gear down.

d. Above procedures are performed individually for each gear.
(Paragraph 4.2.2.1.3)
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0CP-GF-22012-LM5
Test Title: )
D/S Weight and Center of Gravity Test
Subsystem:
Structure
Test Objectives:
To determine the dry weight and the horizontal (Y-Z) center of gravity of the
descent stage.
'; Vehicle Configuration:
% Desrent Stage
; Location:
? Plant 5, Weight and Balance Fixture
i Hezardous Operation:
§ Not Applicable
; Equipment Under Test: ’)
% Descent Stage ‘
§ Test Description:
E Seq. 01: Call to Stations
’§ Seq. 02: D/S Weight, and Center of Gravity Test
té a. Position and level of descent stage
i b. Adjustment of Load Cell Digital Readout Unit
c. Zeroing of load cells
d. Preloading of load cells
e. Transfer of total load to load cells
f. Verification that descent stage had remained level
g. First weighing »
h. Repeat of above for second and third weighings.
i, The data from this OCP will be use. as the basis for a weight report "

giving actual weight and horizontal center of gravity.
(Paragraph 4.2.2.1.2
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‘ Test Title:
Crew Compartment Fit ard Functional Test
Subsystem:
Crew Provisions

Test Objective:

To demonstrate that each crew equipment item is functionally and physically
compatible with the spacecralt, the mission sequence and crew flight requirements,
by simulating the LM-5 mission.

Vehicle Configuration:

Mated Stages
Location:
Integrated Work Stand Plant 5
.

Hazardous Operation:

Not Applicable

(i\ Equipment Under Test:

Crew equipment within the crew compartment listed on official IM-5 stowage
list.

Test Description:

Seq. 01: Call to Stations

Seq. 02: Support System Status Verification

a. Power-up and verification of EPS.

>
'Y
2

b. Power-up and verification of Veh. Comm.

Seq. 03: Lunar Television Transmission
Seq. Ohk: Flight Crew Readiness

a« Verification of Crew Suiting and Cabin Ingress per OCP-GR=32015-IM5

b. Evaluation of reach capability and mobility utilizing transfer
umbilical.

Seq. 05: Ingress and Checkout

a. Demonstration of change-over, transfer umbilical to IM ECS,

be Preparation of Carin for habvitation.
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Test Description: (Cont) )
c. Verification of communication capability.
d. Demonstration of Equipment Transfer
e, Demonstration of Post Ingress Operation
f. Demonstration of waste management capability
€. Aligomer’ Of IMU
h. Utilization of food packs
Seq, 06: EVA
a. Demonstration of EVA preparation
b. Demonstration of PLSS/OPS Preparation for Checkout
¢. Demonstration of Post EVA Configurafion
d. Verification of PLSS recharge fit check
e. Evaluation of Sequence Camera Operation
f. Demonstration of EVA Equipment Stowage j}
g. Evaluation of Hard Suit Operations in Cabin
Seq. O7: Rendezvous Egress
a. Demonstration of LiOH cartridge replacement
b. Demonstration of preparation for docking
c. Installation of COAS in Forward and Docking Windows and cnanging of
COAS 1ight bulb.
d. Demonstration of Rendezvous Radar Antvenna Deployment
e. Preparation of Equipment for Transfer
f. Stowage of Drogue and Probe
g. Verification of cabin egress per OCP-GF-32016-LM5.
(Paragraph 4.2.2.4.5(b))
Seq., 08: Egress/Ingress Procedure for Lunch Bresk
Seq. 09: Drogue Installation & Removal Fit Check
Seq. 10: Securirng After Test .

10kL




OCP OUTLINE
0CP-GF-32016-LM5

(» Test Title:
’ Crew Suiting, Vehicle Ingress/Egress and Suit - Vehicle Checkout.
Subsystem:
Crew Provisions

Test ObJective:

To control the crew suiting and their ingress and egress of the LM spacecraft.

Vehicle Configuration:

Ascent Stage
Location:
Final Assembly Area, Integrated Work Stand

Hazardous Operation:

Not Applicable.

Equipment Under Test:

‘:} Spacesuits and associated support equipment.

Test Description:

Seq. 0l1l: Call to Stations

Seq. 02: PGA Preparation to Donning

Preparation of the pressure garment assembly for donning. Verification
of the liquid cooling garment and urine collection transfer assembly
acceptability

Seq. 03: PGA Donning

Suiting of the crew, and donning of associated equipment.

Seq. Ok: Crew LM Ingress

Ingress of the LM Crew to the Vehicle

Seq. 05: Crew LM Egress

Egress of the LM Crew from the Vehicle.
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Test Title:

Crew Compartment Stowable Equipment Installation and Removal.

Subsystem:

Crew Provisions

Test Objectives:

To control packaging, installation and removal of all stowable equipment.

Vehicle Configuration:

Mated Stages

Location:

Final Assembly Aree, Integrated Work Stand.

Hazardous Operetions:

None

Equipment Under Test:

A1l equipment listed in IM5 Stowage List, List B plus TV camera
and associated equipment.

Test Description:

Seq. 0l: Call to Stations

Beq. 02: Stowage in Crew Compartment

a. Transferral of packages to vehicle from the bond and packaging area.

b. Removael of each item from its package and stowage in the vehicle as
stated in Stowable Item Verification Checkout Data Sheet.

Seq. 03: Re-stowage of Vehicle after Run I of OCP-3201k,

a. Verification and/or restowing of all stowable equipment as stated
in Stowable Item Verification Checkout Data Sheet.

Seq. Ok: Removal from Vehicle

a. Removal of each stowable item from vehicle, and placement in their
respective package containers.

Seq., 05: Return to Bond and Packaging Area

a. Transferal of all packages from vehicle to tond and packaging area.
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‘ Test Title:
Electrical Circuit Interrupter Operational Test
Svbsystem:
Explosive Devices

Test Cblective:

Verification of the cycling operation of the electrical circuit interrupters.

Vehicle Ccnfiguration:

Ascent and Descent Stages, electrically mated.

Location:

Integrated Workstand, Plant 5

Hazardous Operations:

Pressurization and X-Ray of Electrical Circuit Interrupters.

Components Under Test:

ﬁ Electrical Circuit Interrurters

Test Description:

Seq. 01: Call to Statious.

Seq. 02: Electrical Circuit Interrupter Operation. (NASA TWX EPL/13-6-
BG 54-67-T321 Dated 23 Mar 67, and LTE 10-38 Dated L March 1967)

% a. P/JLT3 ECI Cycling

ié b. P/J1Th ECI Cycling

’ c. X-RAY of ECI Connectors
d. P/J173 ECI Reset
e. P/J1TL ECI Reset

f. X~-Ray of ECI Connectors for verification of resetting
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Test Title:

D/S Equipment Fit and Functional

Subsystem:

Crew Provisions

Test Objective:

To demonstrate that each crew equipment item stowed within the D/S 1is func-
tionally and physically compatible with the spacecraft.

Vehicle Configuration:

D/s

Location:

Final Assembly Area, Weight and Balance Fixture

Hazardous C(perations:

None

Equipment Under Test:

D/S stowable equipment as listed in Stowage Test

Test Description: (Reference: CCA 857 Ammend, 1)

Seq. 0l: Call to Stations

Seq. 02: D/C Equipment Fit and Functional Test

a. Activete ME3A release mechanism and adjust height of pallet.

b. Deploy and position work table and lunar transfer bag.

e Stow and unstow LiOH canisters and PLSS batteries in transfer bag.
d. Unstow and simulate use of T.V. Camera and accessories.

e. Unstow and simulate use of Sample Return Container.
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Test Title:

Ascent Stage Environmental Control Subsystem Proof Pressure and Leekage Checks.
Subsysten:

Environmental Control System HTS A/S

Test ObJectives:

To verify the structural integrity of the HTS A/S with a proof .=« .sure and
leakage test.

Vehicle Configuration:

Ascent Stage
'Location:

Integrated Workstand, Plant 5.

Hezardous Operations:

Pneumatic pressures up to 60 psig.

Components Under Test.

A/S HTS Including:

Coolant Recirculation Assembly.
Secondary Filter

ARS H/X s

Suit Temperature Control Valve
Coolant Regenerative H/X

Cabin Air Recirculation Assembly
Cabin Temperature Control Valve
DSE Cold Plate

P3SA Cold Plate

CDU Cold Plate

LGC Cold Plate

1CA Cold Plate
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Components Under Test: (Cont) )

GASTA Cold Plate

Coolant Accumulator

Aft Equipment Bay Cold Plates 1 through 11

TLE Cold Plate

ASA Cold Plate

PTA Cold Plate

RGA Cold. Plate

Interstage Disconnects

Test Description:
Seq. 01l: Call to Stations
Seq., 02: HTS Proof Pressure and Pressure Decay Test
a. Proof Pressure Test of the Primary and Secondary HTS A/S at 60 psig
with helium. (Para. L4.2.2.3.6.) ‘}
b. Pressure Decay Test of the Primary and Secondary A/S at L5 psig with |
helium. (Para. 4.2.2.3.6.)
' Seq. 03: WME Secondary HTS Interloop Test
a. Leakage test of the LSC 330-410 Isolation Valve (Para. 4.2.2.3.6).
Seq. Ok: Leakage Test of the Primary and Secondary HTS A/S with a Mass
Spectrcmeter Using Helium at 45 PSIG, (Para. 4.2.2.3.6.)
Seq. 05: HTS Inter-Coolant Loop Leak Test (Para. 4.2.2.3.6).
a. Purge of the secondary loop for 15 minutes with GN2.
b. Probe of the HDS secondary effluent gas continuously for L minutes.
Seq. 06: Secondary HTS Pressure Decay Test (Para. 4.2.2.3.6)
a, Pressurization of the secondary KTS to 45 PSIG with GN2.
b. Performance of a one hour pressure decay test on the secondary
HTS.
Seq. 0T: Yrimary HTS A/S Pressure Decay Test (Pare. 4.2.2.3.6) /
a. Pressurization of the Primavy HTS A/S to 45 PSIG with GN

2.
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OCP OQUTLINE
OCP=GF=33001-LM5

c Test Description: (Cont)

b. Performance of & 4.6 hour Pressure Decay Test of the Primary HTS A/S
with the accumulator LSC330-210 disconnected from the system,

C. Performance of & volumetric leakage test of the accumulator LSC 330-
210 in accordance with the following:

1. Accumulator LSC 330~210 connected to the Primary HTS A/S.

2, Displacemeni Leak Meter connected to port JF 9137 of the
Accumulator

3. The Primary HTS A/S pressurized with GN, at Ls PSIG.

d. Performance of a 1 hour Pressure Decay Test of the Primary HTS A/S
with GNo et 45 PSIG, with the accumulator LSC 330-210 connected to
the system.

Seg. 06: Securing After Test

a. Venting of the Primary HTS A/S to ambient pressure.
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OCP OUTLINE
0CP=GF=33013-LM5
Test Title: )

ECS Interstage Dieconnects Proof Fressuare and Leakage Test
Subsystem:
ECS HTS and OCPS

Test Objectives:

To verify the mechanical integrity of the HTS and OCPS Interstage Disconnects
with a proof pressure and leakage tect.

Vehicle Configuration:

Ascent and Descent Stage mated.
Location:
Integrated workstand, Plant 5.

Heazardous Operetions:

Pneumatic pressures up to 1340 PSIGC.

Equipment Under Test: :)

HTS und OCPS Interstage Disconnects

Test Description:

Seq. 01: Call to Station

Seq. 02. HTS Interstage Disconnects Proof Pressure and Leak Check,

b it

a. Pressure Decay Test of the HTS Interstage Disconnects with helium at
29 PSIG for 5 minutes.

-

oy A

b. Proof Pressure Test of the HTS Interstage D-.sconnects wiii helium at :
60 PSIG for 5 minutes, (paragraph 4.2.2.3.6). J

c, Leakage test of the HTS Interstage Disconnects with a Mass Spectro-
meter using helium at 45 PSIG, (paragraph 4.2.2,3.6).

Seq. 03: GOX Interstage Disccnnect Proof Pressure and Leak Check

8. Proof Pressure Test of the GOX Interstage Discomnect with helium at
134C PSIG for 5 minutes, (paragraph 4.2.7.3.5.1(b)).

b. Leakage Test of the GOX Iuterstage Disconnect with e Mass Spectro-
meter using helium at 950 PSIG, (paragraph 4.2.2.3...1.1(c)(2)).

Seq. Ob: Securing After Test
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OCF QUTLINE

OCE=3T=33120-1M5

Test Title:

o

A/S Oxygen Cabin Pressure Section Froof Pressure, External Leak and Flow
Checks

Subsystem:
A/S Environmental Control

Test Objectives:

a. Perform a proof pressure test and helium leak test to verify the mechanical
and pressure integrity of the Oxygen Cabin Pressure Secticn (OCPS), and
Atmosphere Revitalization Section (ARS).

b. To verify mechanical operation and control of regulators and valves at
operating pressure and flow conditions.

Vehicle Configuration:

Ascent Ctage
Location:
Cold Flow Facility

c Hazardcus Operation:

a. Application of gaseous Lelium pressures up to 1350 PSIG.
b. Application of gaseous oxygen pressures up to 980 PSIG.
C. Application of gaseous n.trogen pressures up to 80 PSI.

Components Under Test:

a. A/S GOX Tanks

b. A/S interstage QU

C. Oxygen Control Module
d. Suit Circuit Assembly
e, PLSE 0, Fill QD

Test Description:

2q. 01: Call to Stations

.
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OCP OUTLINE

OCP-GF~33020-LM5
Test Description: (Cont) }
Seq. 02: OCPS Low Pressure Leak Test
a. Fill A/S OCPS with gaseous Helium through JF9555 to 300 PSIG.
b. Probe each possible source of leskage with a Helium Leak Detector.
Seq. 03: OCPS Proof Pressure Test
a. Increase pressure of OCPS through JF9555 to Proff Pressure of 1340
PSIG GHe.
b. Hold Proof Pressure for 5 minutes (paragraph L4.2.2.3.5.1(B)).
c. Reduce pressure of OCPS through JF9555 to 980 PSIG GHe.
Seq. Ok: OCPS Gross Leak Test
a. Disconnect GH QD from JF9555.
b. Perform fifteer minute Pressure Decay Test of OCPS.
Sen. 05: OCPS Helium Leskage Test
&, Probe each possible source of leakage with a Helium Leak Detector. ")
(Paragraph 4.2.2.3.5.1.1(a)). -
b. Connect GSE QD to JF9555.
c. Reduce OCPS pressure to ambient thrcugh JF9555.
Seq. 06: ARS and ARS/WMS Proof Pressure Test
a. Isolate ARS from Cabin and OCPS.
b. Isolate Oxygen Control Module from Cabin and GOX Tanks.
c. Pressurize ARS through JF9112 and GF911lk and oxygen Control Module
' through JF9555 to 6.4 PSIG GHe.
d. Hold Proof Pressure for five minutes (paragraph 4.2.2.3.3(c)).
e. Vent ARS through JF9112 and GF911hk and oxygen Control Module thrcugh
JF9555 to L.l PSIG GEe.
Seq. OT: ARS and ARS/WMS Interface Helium Leak Test
a. Probe each possible source of leakage with a Heliun Leak Detector.
b. Vent ARS tkrough JF9112 and GF91llL end Oxygen Control Module through

JF9555 to ambient pressure.
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OCP_OUTLINE
OCP-GF-3300-LM5

(Tf Test Description: (Cont)

Seq. 08: ARS and ARS/WMS Interface External Leske~- Test

8. Pressure purge ARS and OCPS to 3.9 PSIG with GOX through JF9112,
GF911k and JF9555 to expel Helium.

b. With the Oxygen Demand Regulators clos.1 and the CO; Canister Select
Valve in the Mid-Position, measure the oxygen make-up flow through
GF911h4 and JF9112 required to compensate for ARS oxygen external
leakages (Paragraph 4.2.2.3.3(c)).

¢c. With the Oxygen Demand Regulators closed, the CO, Canister Select
Valve in Primary and the secondary CO, Canister Cover removed,
measure the oxygen make-up flow through GF911% and JF9112 required
to compensate for ARS oxygen external leakage. )

d. With the Oxygen Demand Regulators closed, the 002 Canister Select
Valve in Secondary and the Primary CO, Canister Cover removed,
measure the oxygen make-up flow through GF9ilk and JF9112 required
to compensate for ARS oxygen external leakage.

e, Vent ARS through JF9112 and GF911hk and Oxygen Control Module through
JF9555 to ambient pressures.

(:~ Seq. 09: Cabin Repressurizatior Valve Functional Test
a. Pressurize OCPS through JF9555 to 935 PSIG with GOX.

b. Electrically open the LSC-330-309 Cabin Repressurization Valve for
two seconds. Allow valve to slam reseat at high pressure.

¢. Pressurize the OCPS through JF9555 to 935 PSIG.

d. Electrically open the LSC-330-309 Cabin Repressurizetion Valve for
Ten seconds. Record pressure and temperature decay of OCPS GOX
Tanks.

e. Pressurize OCPS through JF9555 to 935 PSIG with GOX.

Seq. 10: Oxygen Demand Regulator Functional Test - Cabiu Mode

a. Evacuate ARS through JF9112 and GF911k to 4.8 PSIA.

b. With Oxygen Demand Reguiator "A" in "Cabin" and Oxygen Deman¢
Regulator "B" in "Closed”, withdraw oxygen through JF91ll and
GF9113 to simulate metabolic demand, (Paragraph L.2.2.3.5.2(c))

c. With Oxygen Demand Regulator "A" in "Closed" and Oxygen Demand

Regulator "B" in "Cabin", withdraw oxygen through JF911l and
GF9113 to simulate metabolic demend. (Paragraph 4.2.2.3.5.2(c))
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OCP QUTLINE
OCP-GF-33020-LM5

Test Description: (Cont) }

Seq. 1l: Oxygen Demard Regulator Functional Test-E, Mode

a. Evacuate ARS through JF9112 and GF91llk to 3.8 PSIA.

b. With Oxygen Demand Regulator "A" in "Egress" and Oxygen Demand
Regulator "B" in "Closed", withdraw oxygen through JF911l1 and GF9113
to simulate metabolic demand. (Parsgraph 4.2.2.3.5.2(c))

c. With Oxygen Demand Regulator "A" in "Closed” and Oxygen Demand
Regulator "B" in "Egress", withdraw oxygen through JF911ll and
GF9113 to simulate metabolic demand. (Paragraph 4.2.2.3.5.2(c))

d. Vent the ARS to ambient through GF9113 and JF9111.

Seq. 12: OCPS External Leakage Test

a. With both "Reg A" and "Reg B" closed measure the make-up leakage
flow through JF9555 required to maintain 935 PSIG GOX in the OCPS.
(Paragraph 4.2.2.3.5.1.1(4))

b. With "Reg A" in "Egress” and "Reg B" closed measure ihe make-up flow
through JF9555 required to maintain 935 PSIG GOX in the OCPS
(Paragraph 4.2.2.3.5.1.1(A)).

¢c. With "Reg A" in "Cabin" and "Reg B" closed measure the make-up flow i)
through JF9555 required to maintain 935 PSIG GOX in the OCPS.
(Paragraph 4.2.2.3.5.1.1(4)).

d. Witk "Reg A" closed and "Reg B" in "Egress measure the make-up flow
through JF9555 required to maintain 935 PSIG GOX in the OCPS.
(Paragraph 4.2.2.3.5...1(4)).

e. With "Reg A" closed and "Reg B" in "Cabin" measure the make-up flow
through JF9555 required to maintain 935 PSIG GOX in the OCPS
(Paragraph 4.2.2.3.5.1.1(a)).

f. Vent the OCPS to ambient through JF9555.

Seq. 13: Oxygen Shut-off Valve Internal Leakage Test

a. Descent 0, Valve Positive Direction Leakage Test.

1. Pressurize upstream side of Descent 02 Valve through GF9117
to 940 PSIG GNso.

2. Measure leekage at JF9555 with a VLD.
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OCP_OUTLINE
0OCP-GF-33020-LM5

!:: Test Description: (Con%)

b‘

Seq. 1h:

PLSS 02 Fill Valve Test

1. Pressurize upstream side of PLSS Fill Valve through GF911T to
9L0 PSIG with GNo.

2. Measure leakage at JF9555 with a VLD.
No. 1 Ascent O2 Valve Test
1. Pressurize GOX Tank #1 through GF911T to 940 PSIG GN2.

2. With No. 1 Asc 0o Valve closed vent Oxygen Control Module to
ambient through GF911T.

3. With the Descent 02 Valve closed measure leakage at JF9555
with a VLD.

4. Vent GOX Tank #1 to ambient through GF9117.
No. 2 Ascent O2 Valve Test
1. Pressurize GOX Tank #2 through GF9117 to 940 PSIG with GNE‘

2. With No. 2 Asc Op Valve closed, vent Oxygen Contrcl Module to
ambient through GF911l7T.

3. With Descent 0o Valve closed measure leakage at JF9555.
Descent 02 Valve - Negative Direction Test.

l. With PLSS Valve closed, pressurize Descent O2 Valve at 9LO
PSIG with GN, from GOX Tank #2.

2. Measure leakage at GF911lT.

Emergency Ventilation Mode Test

Press. Reg. A Test

J. With Press. Reg. A in "Direct 0o" measure pressure decay of GOX
Tank #2 fcr 5 minutes.

2. During pressure decay, perform a Tactile Flow Test from suit
circuit diverter valve and cabin gas return valve.

3. Repressurice GOX Tank #2 and Oxygen Control Module th-cugh
GF911T to ¢40 PSIG with GNo.
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Test Description: (Cont)

OCP_QUTLINE
OCP-GF-~33020-LM5

:2.5,5 VB

bl

Seq. 15:

8.

Press Reg B Test

1. With Press Reg B in "Direct O," measure pressure decay of COX
Tenk #2 for five minutes.

2. During decay perform a Tactile Flow Test from Suit Circuit
Diverter Valve and Cabin Gas Return.

Securing After Test

Attach Alnor Dew Point Indicator to GSE downstream fo GF911T, take two
Dew Point readings from GOX Tank #2 through CF911T.

Vent GOX Tank #2 to Ambient through GF911T.

Remove and Stow GSE.

Configure Vehicle for storage.
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OCP OUTLINE

Test Title:

OCP=GF=33022=~IM5

Water Management Section Leak and Functional Test

Subsystem:

Environmental Control

Test Objectives:

a. Verification of the structural and Leskage integrity of the WMS,

bs Verification that the WMS exhibits satisfactory flow characteristics with

HEO'

c. To verify leakage rate through WMS bladders is within specifications.

d. To check internal leakage of water tank select valve, check valves (except
descent tank check valve), manual valves, delta P transducers and regulators.

e. The functional check of the delta P transducer and water regulators.

f. To flush the water tanks and WCM to verify cleanliness level that will meet
requirements of LSP 14-0020 Table TI.

Vehicle Configuration:
Mated Stages
Location?
Integrated Workstand, Plent 5

Hazardous Operations:

Proof pressure with GHe to 10.6 psig.

Equipment Under Test:

Water Control Module
Ascent Water Tanks
Descent Water Tenk

Test Description:

Seq., 013 Call to Stations

“;Q. 02:

Gas pressure to 50 psig.

WMS Low Pressure Network Froof Pressure and Helium Leak Test

8. Pressurization of the ASC tanks to 15 psig with GHe

be Proof pressure test of the low gressure network with GHe at 10.6

peig (excluding 209 & 224 W/B's

® (Parao h02020307)
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OCP OUTLINE
- OCP-GF=33022-1M5

Test Description: (Cont)

Seq,

Seq.

Seq.

Seq'

Ce

03:

Qe

be

B

bo

Be

be

062
8
be
Ce
d.
€o

f.

Hellum leak check of the WMS low pressure network at 9 psig t
(P&mo ‘10202.3.7)0

Leak Check of Tank Biadder and WCM

Leakages of the water tank bladders from water side to gas side
(bladder inflated) as well as from gac side to water side (pladder
deflated) at 5 psig GN,.

Internal leakage of water tank check valves (except the des. tank
check valve due to impracticability), of des. H,O check valve, of
des, H O valve, of ASC, H_O valve, and of tank selector valve from

D/S to°A/S end A/S to D/S &t 50 psig with GN,.

Internal leakage of water separator check valves, of prim, evap.
flow #1 valve, or sec. evap. flow valve, and of prim. evap. flow
#2 valve at 9 psid with GN,. (Pera. 4e2.243.7 and 4e2.243.7.1)

Ascent Tanks and Descent Tank Water Side = 5 Hour Pressure
Decay Test

Fill of the water tanks with GN2 to 50 psig.

Pressurizetion of the low pressure network (excludinug weter bvoiler)
to 9 pSigo

WMS Tank Ges Side Pressure Decay; Regulator Redundancy and Flow
Check with Water

Evacuation of the water side WMS and fill with water to 50 psig for
& 5 hour pressure decay on the gas side of the tanks,

Cycling of regulators and measuring water outiet pressure and flow
r&tesn%m«, h020203070 l)o

WMS Flush, Purge, Evecuation, and Bianket Pressure

Flush of WMS with water according to cleanliness spec,
Hot N2 purge of WMS

Evacuation of WMS to 500 microns,

N_. £111 end dew point verification.

2
N2 blanket pressure

Securing After Test
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Test Title:

OCP OUTLINE
OCP-GF -33024 -LM5

Cabin Proof Pressure Test, Cabin Leak Test, and Cabin Dump/Relief Valve
Functional Test.

Subsystem:

Environmental Control.

Test Objectives:

Verification of structurasl integrity of the LM cabin and its pressure
regulating characteristics,

Vehicle Configuration:

Ascent Stage

Location:

Cold Flow Facility

Hazardous Operation:

Cabin proof pressure to 7.7 PSIG.

Components Under Test:

Cabin Structure, cabin dump/relief valves.

Test Description:

Seq. 0l:

Seq.

Seq.

o2:

Call to Stations

Cabin and Docking Tunnel Proof Pressure Test (paragraph 4.2.2.3.5.7).

Proof Pressure cabin with nitrogen to 7.7 PSIG.

Determine cracking pressure of Upper Hatch.

Cabin and Docking Tunnel Leak Test and Cabir Relief/Dump Valve
Functional Testg%FWD)AIparagraph b.,2.2.3.5.1).

Pressurize Cabin and Docking Tunnel to 5.0 PSIG with GN2.
Determine Cabin and Doixing Tunnel Leakage Rate.

Perform Functional Test of FWD Hatch Dump/Relief Valve
Determine leakage rate of ARS Steam Duct,

Vent Cabin and Docking Tunnel to Amblent Pressure.

Prepare Vehicle for Upper Hatch Dump/Relief Valve Functional Test.
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OCP JUTLINE
OCP-GF-3302L4-LM5

Test Description: (Cont)

Seq. Ok:

a.

Seq. 05:

Catin Leak Test and N.A.A. Drogue Fit Test (paragraph 4.2.2.3.5.7)

Pressurize cabin to 5 PSIG with GN,.
Determine Cabin Leakage Rate.
Conduct N.A.A. Drogue Fit Test at 5 PSIG.

Cabin Relief/Dump Valves Functional Test (paragraph 4.2,3.5.7)

Increase Cabin pressure to perform Functional Test of Upper Hatch
Dump Relief Valve.

Vent cebin to Ambient Pressure.
Conduct N.A.A. Drogue Fit Test at Ambient Pressure.

Securing After Tesc
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OCP QUTLINE

0CP~GF~33030-LM5
’ Test Title:
Descent Stege Oxygen Cabin Pressure Section Proof Pressure, Exiernal Leakage

and Flow Check.
§ubsystem:
Descent stage ECS OCPS

Test Ohjectives:

a. To verify the mechanical integrity of t:e D/S ECS OCPS

b. To verify the proper functional operation of the regulators and relief
va.ves of the high pressure oxygen control module, part number LSC 330~

. 392.

i‘ Vehicle Configuration:
? Deccent Stage

} Locaticn:

Cold Flow Facility

fazardous Operetions:

a. Pneumatic pressures up to 4000 PSIG.

: &
\1";{\!

b. Oxygen Flow at 2800 PSIG.

el YRR
AR e

T RRIES L 7

s 9

Components Under Test:

D/S GOX Tank
D/S High Pressure Oxygen Control Assembly.
D/S. Oxygen Interstage Disconnect.

4 Test Descripticon:

ff Seq. 01: Call to Stations

D/S OCPS Proof Pressure (Para., 4.2.2.3.5.1) .

[\

Seq., 0Z:

a. Pressurize the D/S GOX tank to 4000 PSIG with helium and maintain
¥ pressure for 5 minutes.

Seq. 02-011: Bypass Relief Valve Series Functional Test (Para. 4.2.2.3.5.5)

a. At approximately 2875 PSIG during the above pressurization cycle,
observe change in discharge pressure being emitte. through GF9118,
vhich is indicative to either relief valve cracking.

123
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Test Description: (Cont)

OCP OUTZINE
OCP-GF-33030-LM5

S’

Seq.

Seq.

Seq.

L.

03:

&,

b,

a.

Depressurize system through GF9150 to 3100 PSIG. Then permit normul
venting to continue through overboard rellef valve port while
observing for indication of valve reseating st appruximately 2850
PSIG, Reseat determined by observing change in discharge prescure
being emitted through GF9118.

%31m asg Valve Cracking and Reseating Test (Paragraph
02020 05. )

With secondary relief valve overridden, repressurize the D/S GOX
tank to 3100 PSIG with helium through GF9150 while observing for
indication of primary relief valve cracking at approximately 2875
PSIG. Cracking is determined by notirg change ia discharge pressure
being emitted through GF9118.

Permit normal relief valve action to vent through overboard relief
valve port until reseating occurs at approximately 2850 PSIG.
Reseat is determined by observing change in discharge prassure
being emitted through GF9118.

Secondary Bypass Relief Valve Crackigg and Rese-};gg Test
{Paragrapt L4.2.2.3.5.5)

With primery relief valve overridden, reprezsurize the acvscent -
stage GOX tank to 3100 PSIG with helium through GF9150 while
observing for indicetion of secondery relief valve cracking at
approximately 2875 FSIG. Cracking is determined »y observing
change in diucharge pressure being emitted throvgh GF9118.

-

Permit normal relies valve action to vent through overboard relief
valve port until reseating occurs at approximately 2850 PSIG.
Reseat is determined by otserving change in discharge pressure
being emitted through GF9118.

Downstream Proof Pressure and Se» ‘es Overboerd Vent Relief Valve

Functional Test (7ara. 4.2.2.3.%.5)

Pressure downstream of regulators it increased using GN2 ard
pressurizing througa port GF9118 to 1090 PSIG while observing for
indication of either relief valve uracking &% approximately 1020
PSIG.

. Downstream Proof Pressure (1090 PSIG) is held for five (5)

minutes.

The system upstream of regulators is veuted through port GF9150 to
115C PSIG. '

The system downstream of regulators is vented thru port of GF9118
to ambient. ‘
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OCP OUTLINE
OCP-GF~33030-1M5

Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

Segq.

Seq.

06: OCPS D/S GOX System Helium Leak Check (Para. 4.2.2.3.5.1.1)

a. Pressurize D/S GOX Tank to 2800 PSIG with helium through GF9150.

b. Disengage GOX Tank fill disconnect and instalil flight cap. Close
downstream isolation valve and disccnnect line.

C. Probe all Joints with helium leak detector.

d. After a two hour pericd elapses, for a presssure decsay check,
reconnect f£ill disconnect and downstream line.

e. Vent system through GF9150 to 1200 PSIG.
f. Vent system through GF9118 to atmosphere.

CT: OCPS Simulated GOX Tank Fill (Paragrapk 4.2.2.3.5.6)

a. Helium is evacuated from system through port GF9118.

b. System is pressurized with GOX through GFG150 in 2 steps, first
to 1k00 FSIG, then to 280C PSIG.

08: Cabin Repressurization Simulation (Series Regs.) {Fera. L.2.2.3.5.2)

GOX flow through GF9118 is established and maintained for twenty (20)
seconds.

09: Simulated Metabolic O, Consumption (Series Regs) (Para. 4.2.2.3.5.2)

The simulated metasbolic flow rates are introduced and the resultant
effects on discharge pressuare are observed.

10: Cabin Repressurization Simulation (Secondary Reg. Operating)
(Para. 4.2.2.3.5.2)

GOX flow through GF9118 is established and maintained for twenty (20)

seconds.

11: Simulated Metabolic O, Consumption Secondary Regulator Cperating
(Para. 4,2,2,3.5.2)

Simulated metabolic flowrates are introduced and resultant effects on
discharge pressure are gbserved.

12: Simulated Cabin Repressurization - Primary Reg. Operating
(Para. L4.2.2.3.5.2)

After tank pressure is re-established at 2700 PSIA (GOX), flow through
GF9118 is established and maintained for twenty (20) seconds.
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OCP-GF-33030-LM5

Test Description: (Cont) )

Seq.

Seq.

Seq.

Seq.

Seq.

13: Simulated Metdboli;igg‘Conaugption ~ Primary Reg. Operating
(Paragraph 4.2.2.3.5.2

Simulated metabolic flowrates are introduced and resultant effects on
discharge pressure are observed.

1k: Secondary Overboard Vent Relief Valve Test (Para. 4.2.2.3.5.5)

a. With primary relief valve overridden, the GOX tank pressure level is
reestablished through GF9150 to approximately 2400 PSIG.

b. Pressure downstream of regulators is increased to 1090 PSIG through
port GF9116 while observing for indication of secondary relief
valve cracking at approximately 1020 PSIG.

c. Permit normal relief valve action to vent while observing for valve
reseat to occur.

15: Primary Overboard Vent Relief Valve Test (Para. 4.2.2.3.5.5)

a. With secondary relief valve overridden, the pressure downstream
of regulators is increased through port GF9118 to 1090 PSIG while
observing for indication of primary relief valve cracking at
approximately 1020 PSIG. )

b. Permit normal relief valve action to vent while observing for
valve reseat to occur.

16: D/S OCPS GN, Pressure Purge (Para. 4.2.2.3.5.1)

a. Vent system through GF9118 to ambient.

b. Pressurize Descent Stage GOX Tank to 900 PSIG with GNp through
GF9150,

c. Vent system through GF911l8 to ambient.

d. Pressurize Descent Stage GOX Tank to 900 PSIG with GN, through
GF9150.

e. Vent system through GF9118 to ambient.

17: Securing After Test
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Test Title:

OCP OUTLINE
OCP-GF-33066-LM5

D/S Water Management Section Proof and Leak Check.

Subsystem:

Environmental Control - WMS.

Test ObJjectives:

a. Verification of the structural integrity of the D/S water tank and
associated lines.

b. Verification of maximum indicated leak rate at any single point of

2X10

-7 sce/skc.

Vehicle Configuration:

Nescent Stage.

Location:

Cold Flow Test Facility.

Hazardous Operation:

Large Tank Volume at 65 PSIG - GHe.

Components Under Test:

D/S Water Tank

WQMD . .s umentation Port

QD's Water and Gas GF9108, GF9109

Lines and Fittings

Test Description:

Seq. Ol:
Seq. 0O2:

a.

b.

Seq. 03:

8.

Call to Stations

D/S WMS Proof Pressure Test and Decay Check (Para. 4.2.2.3.7)

Pressurization oi insid: and outside of tank bladder 51mu1taneously
to 65 PSIG, with helium

Pressurization of the s;stem from 49 to 51 PSIG for a two (2)
minute decay check with & maximum allowable decay of 1 PSI.

D/S WMS GHe Leak Test (Pira. 4.2.2.3.7)

External leak check of D,S water tank, lines, and tittings.

’
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OCP_OUTLINE
OCP-GF-33066~LM5

Test Description: (Cont)

b. Repair or replacement of any item where leak rate exceeds 2x10~7
SCC/SEC, indicated.

c. Venting of the system to a pressure of 5 PSIG.

iaq. Ok: Securing After Test
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OCP OUTLINE
OCP-GF=33067-LM5

Test Title:

A/S VWater Management Section Proof and Leak Check
Subsystem:

Environmental Control -~ WMS

Test Objectives:

a. Verification of the structural integrity of the A/S water tanks and the
valves, lines,and fittings in the high pressure network, including the
PLSS hose.

b, Verification of maximum indicated leak rate at any single point from the
tanks to the primary and seccndary regulators of Lx10-8 SCC/SEC.

Venicle Configuration:

Ascent Stage
Location:
Cold Flow Test Facility

Hazardous Operation:

Large Tank Volume at 65 psi - GHe

Components Under Test:

A/S Water Tank (2)

WQMD Instrumentation Ports

Water Control Module

PLSS Hose & QD

QD's - Water & Gas GF9106, GF9107, GF9105, GF9104
Lines and Fittings

Test Description:

Seq. 01: <Call to Stations

Seq. 02: A/S WMS Proof Pressure Test (paragraph 4.2.2.3.7)

8. Pressurization of inside and outside of tank bladders simultaneously
to 65 PSIG, with helium,
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OCP OUTLINE
OCP-GF-33067-LM5

Test Description: (Cont)

Seq. 03:

a.

Pressure Decay Check (paragveph 4.2.2.3.7)

Pressurization of system from 49 to 51 PSIG for a two (2) minute
decay check with a maximum allowable pressure decay of 1 PSI,

A/S WMS GHe Leak Test (paragraph 4.2.2.3.7)

External leak check of all components, lines, and fittings in the
high pressure system.

Repair or replacement of any item where leak rate exceeds thO'8
SCC/SEC indicated.

Venting
Venting of the system to a pressure of 5 PSIG.

Securing After Test
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Test Title:

OCP OUTLINE
OCP-GF-33068-LM5

' D/S HTS Proof and Leak Check

Subsysten:

ECS - D/S HTS

Tegt ObjJectives:

To verify the structural integrity of the‘D/S HTS.

Vehicle Configuration:

Descent Stage

Location:

Integrated workstand, Plant 5.

Hazardous Operations:

Pneumatic Pressures up to 60 PSIG.

Components Under Test:

e D/S W/G Supply and Return Interstage Disconnects.,

D/S W/G Supply and Return Flex Lines

D/S HTS Gamah TEE's, Unions, and Bulkhead fittings.

D/S HTS Cold Plate Assemblies

Test Description:

Seq. 01:
Seq. 02:

8.

b.

d.

Call to Stations

D/S HTS Proof Pressure and Leak Check

Pressurization of D/S HTS with helium at 60 PSIG for 5 minutes
(Proof Pressure Test) (paragraph 3.1.3.2.3).

Pressure Decay Test of the D/S HTS with helium at 45 PSIG for
15 minutes,

Leakage Test of the D/S HTS W/G Supply and Return Interstage
Disconnects (paragraph 4.2.,2.3.6).

Leakage Test of the D/S HTS W/G Supply and Return Flex Lines.
(Paragreph L4.2.2.3.6).
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Test Description: (Cont)

OCP OUTLINE
0CP=-GF-33068-LM5

L

e.

f.

Seq. 03:

8.

Seq. Ob:

Leakage Test of the D/S HTS Gamah unions, TEE's and bulkhead
fittings. (pearagiaph 4.2.2.3.6)

Leakage T;st of the D/S HTS Cold Plate Assemblies (paragraph
h.2.203.6 [ ]

D/S Primary HTS Pressure Decay Test

Pressure Decay Test of the D/S HTS with nitrogen at 45 PSIG for
two hours.

Securing After Test

~
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OCP_QUTLINE
OCP=GF- >3070-LM5

Test Title:

Installation of Water Boilers and Verification Test of Water Glycol Fill

Subsystem:

Heat Transport Section - ECS

Test Objectives:

Verification of the W/G Fill of the Heat Transport Section and installation of
Water Boilers for safe shipment of IM vehicle.

Vehicle Configuration:

Ascen* and Descent Stages

Location:

Integrated Work Stand Flant 5

HazardousAgperaxiohs: ’

Water-Glycol Mixture - Possibility of Spillage

Components Under Test:

W/G Fluid Lines and Accgssorie§

Coolant Accumulator o

W/G Pump Discharge Pressure Transducer
Water Boiler Outlet Temperature Transducer
¥/G Quick Disconnects

Frimary Water Boller

Secondary Water Boiler

Test Cescription:

Seq. 01: Call to Stations

Seq. 02:
and
Seq. 03: Installation of Primary Water Boiler

Seq. O4
and
Seq. 05: Imnstallation of Secondary Water Boller
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OCP_OUTLINE
OCP-GF-33070-LM5

Test Description: (Cont) ‘ : oL

Seq.

Seq.

Beq.
Seq.
s’q.

06:

GSE Power Activation and W/G Circuletion Secondary Loop
(Paragraph %.2.2.3.6.5(b))

Activation of GSE for furctional check
Circulation of rated amount of W/G through the secondery loop

Heating of W/G in the secondary loop to an average temperature of
120°F.

De-Activa*ion of GSE at rated pressure and temperature. Disconnection
of vehicle secondary locp lines from GSE.

Monitoring of W/G pressure and tempereature.

Activaticn of Vehicle Power and W/G Level Adjustment - Primary Loop

Activation of w/G transducers for functional check

Adjustment and setting of accumulator level with reference to W/G
temperatu..~

Disconnection of vehicle primary loop lines from GSE.

Gas Entrapment Test - Primary Loop (Paragraph 4.2.2.3.6.5(a))

)

Connection of A/S and D/S Interstage Supply and Return Lines

Securing After Tes!
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Test Title:

OCP QUTLINE

OCP-GF-34000-LM5

Waste Managment Section ~ External Leakage Test

Subsystem:

Crew Provisions

Test ObJectives:

Esteblishment of Leakage Integrity of the Waste Management Section

Vehicle Configuration:

Ascent Stage or Mated Vehicle

Location:

-

Integrated Workstand, Plant 5

Hazardous Operations:

Sot Applicable -

Camponents Under Test:

Hose Assemblies

Valve Assembly

Quick Disconnects

Flow Indicator

Test Descrigtion:

Seq. O1:

Seq. 02:

a.

Seq. 03:

a.

Call to Stations

Condensate Collector Assembly Relief Velve Operating Pressure Test

(paragraph 4.2.2.4.3)

Record cracking and seating pressure of relief valve. (Paragraph
k.2.2.4.3(c))

Condensate Transfer Assembly External Leakage Test (paragraph
k.2,2.4.3)

Pressurization of Condensate Transfer Assembly to 3.9 psig.
(Paragraph 4.2.2.4.3)

Leakage test of the Condensate Transfer Assembly with a Helium

- Leak Detector. (Paragraph 4.2.2.4.3)
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OCP OUTLINE

0CP-GF-34000-LM5

Test Description: (Cont)

Seq. Oi: Waste Managment Section Helium External Leakage Test (paragraph
5.2.2.5.3;

a. Pregsurization of the hose assemblies and valve assembly of the
Waste Management Section to 3.9 psig with helium., (Paragraph
4.,2.2.4.3)

b. Leakage Test of the Hose assemblies and Valve assembly of the Waste
Menagment Section. (Paragraph 4.2.2.4.3)

Seq. 05: Valve Assembly Internal Leakage Test (paragraph 4.2.2.4.3)

a&. Pressurization of Valve Assembly to 3.8 PSIG with nitrogen.

b. Internal Leakage Test of the Valve Assembly with a Displacement Leak
Meter (paragraph L.2.2.4.3)

Seq. 06: Securing After Test
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OCP OQUTLINE
OCP-GF=~36015-IM5

. Test Title: .

Pulse Code Modulation and Timing Electronics Assembly Turn-On and
Verification

Subsystem:
Instrumentation

Test ObJectives:

a. Verification of the functionel operation of the Pulse Code Modulation and
Timing Electronics Assembly.

b. Verification of the synchronization of the acceptance checkout equipment
with the Airborne Pulse Code Modulation and timing electronics.

¢.. Verification of data transmission and pulse code modulation of:
1. Calibration Voliages
2. Mission Elapsed Time

3. Format words in assigned time slots

Vehicle Configuration:

‘ Ascent Stage
Location:
Integrated work stand, Plant 5 CEF

Hazardous Operation:

Not applicable

Component Under Test:

LSC 360-2-5-8 PCMIEA

Test Description:

Seq. 01-000: Call to Stations

Seq. 02-000: Verification of GPS and ACE-S/C activation.

Seq. 03-000: Verification of Pulse Code Modulation and Timing Electronicsg
Assembly and signal verification (Paragraph 4.2.2.12.2(c))

Seq. 03-005: Verification of PCMTEA timing signals as measured at the GSE
. connector. (Paragraph 4.2.2.12.2.1(a))
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OCP OUTLINE :
OCP-GF-36015-IM5

Test Description: (Cont) .

Seq. OL=000: Verification of PCMIEA/GSE umbilical interface high-bit rate
@mgmph 4,2.2.12.2. lolj

Ok=003¢ Verification of 85 PCT hi calibration voltage
OU=004: Verification of 15 PCT hi calibration voltage
0k=005: Verification of format identification word 00011011

Seq. 05=-000: Verification of PCMIEA mission elapsed time reset. (Paragraph
L.2.2:12.2.1.1) -

05-006: Verification that mission elapsed time is updating from zero at
one second intervals after reset.

Seq, _O6-OOO: PCMIEA Hi-Bit to Lo-Bit Rate Verification

06-002: Verification of prime frame synch (Para. 4.2.2.12.2.1.1)

06-0062 Verification of PCMIEA hi bit to low bi* rate switchover
(Paragraph 4.2.2.12.2.1.1)

Seq, 07=000: Verification of EMI‘EA umbilical’ interfa.ce lo bit rate
mgmph he2e2e12.241e2

07=002: Verification of 85 PCT HL calibration voltage.
07-003: Verification of 15 PCT HL calibration voltage.
07=004s Verification of format identification work 11100100.

Seq., 08=-000: Verification of PCMIEA lo bit 4o 1. bit rate switchover
Paragraph 022012624142

08-002  Verification of prime frame synch (Para. 4.2.2.12.2.1.2)
Seq. 09-000: Verification of 204.8 KHZ crystal .:scillator failure detector
circult (Paragraph 4.2.2:12¢24142 s E.2.2.12.2.1. ,
a., Verification of internal osc failure detector discrete signal

be Verification of internal osc fallure detector analog signals
with the LGC off

Seq. 10=000¢ Securing After Test
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OCP OUTLINE
0CP-GF-36527-1M5

Test Title:

Data Channel Verification

Subsystem:

Instrumentation

Test ObJectives:

a.

Verification of the operational instrumentation data channels which go
through either of the two signal conditioner electronics assemblies
(SCEA) by simulating transducer and signal sensors at the SCEA input
connectors.

Verification of measurements are monitored at their normal points of
readouts as applicable.

1. Cabin display only
2. ACE-S/C only (via PCMTEA at high bit rate)
3. Cabin displays and ACE-S/C

Verification of CWEA data logic channels by simulated signals at the
SCEA input connectors.

Vehicle Configuretion:

Ascent stage

Location:

Integrated work stand, Plant 5, CEF

Hazardous Operation:

Not applicable

Components Under Test:

LSC 360~5=1010-1 SCEA #1

LSC 360-5+1020-1 SCEA #2

LSC 360-8-9 CWEA

LSC 360-2-5-8 PCMTEA

The following components are partielly verified.

LDW 390-54101-3 Panel 1

LDW 390-54102-3 Panel 2
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Components Under Test: (Cont)

Test

LDW 390-54103-3 Panel 3
LDW 390=54108=3 Panel 8
LDW 390-54110-1 Panel 11
LDW 390-54112-1 Panel 12
LDW 390-5411L4-1 Panel 1k
LDW 390-5L411L4-1 Panel 16

Description:

Seqg. 01: Call to Stations

Seq. 02: Verification of

OCP OUTLINE
OCP-GF-36527-LM5

support system status

Seq. 03: Verification of

displays turn-on

Seq. Ok4: Verification of

0-5 VDC analogﬁchannel

Seq. 05: Verification of

0-40 VDC analog channel

Seq. 06: Verification of

Seq. O7: Verification of

0-12 VDC analog channel ”)

0-14.6 VDC analog channel

Seq. 08: Verification of

-10 VDC to +10 VDC analog channel

Seq. 09: Verification of

=13 to +13 VDC analog channel

Seq. 10: Verification of

+/-3.5 VRMS 800 HZ analog channel

Seq., 11: Verification of

15 VRMS 400 HZ channel

Seq., 12: Verification of

115 VRMS 400 HZ anslog channel

Seq. 13: Verification of

resistance channel 1364 Ohms-1671 Ohms

Seq. 1lU: Verification of

resistance channel 1364 Olms-1793 Ohms

Seq. 15: Verification of

resistance channel 1363 Ohms-1913 Ohms

Seq. 16: Verification of

resistance channel 665 Ohms-2795 Ohms

Seq. 1T: Verification of

resistance channel 665 Ohms-1913 Ohms

Seq. 18: Verification of

discrete channel contact closures

Seq. 19: Verificetion of

discrete channel solid state closures .
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CP QUTLINE

OCP~GF=36527=1M5
' Test Description: (Cont) T
" Seqe 203 Verification of high bit iate/low bit rate dump
Seq. 21: Verificat:l.on‘ of ISG CWEA test preparation
g Seq. 22: Verification of Bat. 1, ECA 1 (Para. 4.2.2.12.4)
Seq. 23: Verification of Bat. 2, ECA 1 (Para. 4.2.2.12.k4)
Seq. 24kt Verification of Bat, 3, ECA 2 (Para. 4.2.2.12.4)
Seq. 25: Verification of Bat, 4, ECA 2 (Para. L.2.2.12.4)
Seqs 26:¢ Verification of Bat., 5, ECA 3 (Para, 4.2.2.12.4)
““ ' Seq. 27: Verification of Bat. 6, ECA E (Para. 4.2.2.12.4)
;% Seq. 28: Verification of Prim, Suit comp fail (Para. 4e2.2.12.4)

Seq. 29: Verification of spare suit comp fail (Para. 4.2.2.12.4)

Seq. 30t Verification of coolant accum. (lara., 4.2.2.12.4)

Seq. 31: Verification of Sel, coolant pump fail (Para. 4.2.2.12.4)

i ’ Seq, 32t Verification of emer 02 vlv elec/VPI open (Para. 4.2.2.12.4)

Seq. 33: Yerification of LGC Werning (Para. 4.2.2,12.k)
Seq. 34:  Verification of ISS Warning (Para. 4.2.2.12.k4)

;g Seq. 353 Verification of pitch trim fail (Para. 4e2.2.12.4)

g% Seq. 363 Verification of roll trim fail (Para. 4.2.2.12.4)

gf .

=, Seq. 37: Verification of L/R date vel/rng NG (Para. L4.2,2.12.4)

Seqs 38: Verification of R/R no track ind (Parae 4e2,2.12.4)

Seq, 39t Verification of Prop tank lvl low (Para. 4.2.2,12.4)

Seq. 40: Verification of fuel tank level low (Para. 4.2.,2.12.4)

Seq. 41: Verification of O, tank level low (Para, 4.2.2.12.4)

2

_—

Seq, 42: Verification of ABA test cond fail (Para. 4e2.2,12.4)

-

eq, 43¢  Verification of jet drivers (Para. Le2.2.12.4)

Seqs L4:  Verification of ED system 'A! relay transfer (Para, 4.2.2,12.4)

Seq, 45:¢ Verification of ED system 'B' relay transfer (Para. 4,2,2,12.4)
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Test Description:

Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Seq.
Beq.

Seq.

L6:
uT:
48:
Lg:
50:
51:
52:
53:
5k:
55:
56:
5T:
58:
59:
60:
61:

62:

Verification

of

OCP OUTLINE
OCP-GF~36527-IM5

volt select S-band receiver AGC (Para. 4e2.2.12.4)

Verification

of

commanders bus voltage (Fara. 4,2.2.12.4)

Verification

of

system eng'r bus voltage (Pars 4.2,2.12,4)

Verification

of

suit outlet press (Para. 4.2.2,12.4)

Verification

of

CO, pert pressure (Para. 4,2.2,12.h4)

Verification

of

O sep rate (Para. 4,2,2.12.4)

Verification

of

menifold pres reg. (Para. 4.2,2,12.4)

Verification

of

pres. He tank No. 1 (Para. L4,2,2.12.4)

Verification

of

pres. He tank No. 2 (Para. L.2.2.12.4)

Verification

of

pres fuel/isol valve(Para. 4.,2,2.,12,4)

Verification

of

pres O,/isol valve (Para. 4.2.2,12,4)

Verification

of

des eng exrm press He reg. (Para. 4.2.2,12.,4)

Verification

of

+28VDC ASA (Para. 4.2.2,12,4)

Verification

of

+12VDC ASA (Para. 4.2.2.12.4)

Verification

of

press He tank A (Para. h.2.2.12.h)

Verification

of

press He tank B (Para. Le2.2,12,4)

Verification

of

press He reg A (Para. 4e2.2,12.4)

Verification

of

press He reg B (Para. 4,2,2.12.4)

Verification

of

Des Op Press (Para. 4¢2.2,12,4)

Verification

of

ASC O, Press 1 and 2 (Para. 4.2.2.12,k4)

Verification

of

Des Hy0 qty (Para. L4,2,2.12,4)

Verification

of

Asc H20 qty 1l and 2 (Pa.ra. h0202012.’+)

Verification

of

+15VDC supply (Para, 4,2,2,12,4)

Verification

of

+4.3VDC supply (Para. 4,2,2,12.4)

Verification

of

+6VDC supply (PQI’!. '+o2.2.12.h)

Verification

of

-15VDC supply (Para. 4.2.2.12.4)
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OCP OUTLINE '
OCP~GF=36527=1M5

Test Doseription:  (Cont)

(:A Seq. T2: Verification of -6VDC supply (Para. L4e2.2.12.4)

Seq. T3t Verification of =4,7VDC supply (Para. 4.2.2.12.4)

Seq. Th: Verification of -4, TVDC back up supply (Para. L.2.2.12,L4)

Seq, T5¢ Verification of freq., ASA, 29V, LOO HZ (Para. 4e2.2,1244)

Seq. T6:¢ Verification of RGA IPH pickoff, 0.8 KHZ (Para. 4.2.2.12.4)

Seqs T7: Verification of inv, bus volt and freq (Para. h.2.2.l2.h)

Seq. 78: Verification of phase A, B, C, RGA spinmotor (Para. 4.2.2.12.4)

Seqs 79t Verification of temp, upstream of crit elec (Para, 4.2.2.12.4)

Seq, 80: Verification of temp, quad cluster No. L (Para. L:.2,2,12.4)

Seq. 81: Verification of temp, quad cluster No. 3 (Para. 4.2.2,12.4)

Seqe 82: Verification of temp, quad cluster No. 2 (Para. L.2.2.,12.4)

Seq. 83: Verification of temp, quad cluster No. 1 (Para. 4.2.2.12.4)

Verification of L/R ant. temp. (Para. 4.2.2.12.4)

‘.-au)'
2]
o
o]
*
(09)
=
as

Seq. 85: Verification of R/R ant. loop (Para, L.2.2.12.k)

Seq, 8: Verification of temp Sebend ster. ant. (Para. 4e2.2.12.4)

Seq. 87: Verification of master alarm relay driver redundancy (Para. 4.2.2.12.L)

Seq. 88: Deleted

Seq. 89: Verification of CWEA Pwr Caution (Para. 4e2.2.12.4)

Seq, 90: Securing after test

143




o

s

oMt

R

Ty U T AT | D W ARl TR Al

I e R R T Ge Bwwpen 1

o

OCP OUTLINE
OCP-GF-61012~IM5

Test Title:

D/S - Fluid System Test Harness Electrical Check and Preliminary Dry Structural
Integrity Check.

Bubsystem:

Descent Stage ECS.

Descent Stage Propulsion.

Test ObjJectives:

a. The verification of vehicle/CFF compatibility of the electrical
interface harnesses.

b, Verification of responses of the fluid control and monitoring devices in
the descent stage propulsion and ECS subsystems to known stimuli, and to
identify the sensor ocutput channels at the A/S -~ D/S interface.

c. To establish & confidence level in the structural integrity of the descent
stage fluid lines and tanks prior to performing other Cold Flow OCP's.

d, Verification of the preliminery external leakage integrity of the
propellant feed section and associated hardware.

e. Verification of the preliminary external leakege integrity of the descent
stage ECS oxygen cabin pressurization section.

Vehicle Configuration:

Descent Stage.

Location:

Cold Flow Facllity.

Hazardous

Conditions:

ECS Oxygen Cabin Pressure Section up to 1200 psig. Propellant Feed Sections
up to 1000 psig.

Equipment Under Test:

Pressure Transducers and Associated Harness (DPS ané OCPS).

Temperature Transducers and Associated Harness (DPS and OCPS).

Solencid Latching Valves and Assocliated Harness (DPS).

Propellant Feed Section (DPS).

Engine Bleed Lines,

1hh
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OCP_OUTLINE

OCP-GF -61012<1M5

Equipment Under Test: (Cont)

Ambient Helium Tank.
Supercritical Helium Tank

D/S Ox Cabin Pressure Section
Test Description:

Seq.

Seq.

Seq.

0l1:

02:

a.

Call to Stations.

D/S OCPS Harness Check.
(Paragraph 4.2.2.12.3.1)

Comparison of deecent stage GOX tank pressure and temperature trans-
ducer outputs (GF358LP and GF3587T) to expected indications under
embient conditions.

Pressurization of the descent stage GOX tank through port GF9150 of
approximately 600 psig and 1200 psig.

Comparison of descent stagz GOX tank pressure and temperature trans-
ducer outputs (GF358LP and GF3587T) to expected indications.

Vent GOX tank to approximately 500 psig through port GF9118 and
isolate vehicle from pressure source at port GF9150.

D/S OCPS Preliminary Dry Leak Check.

Pressurization of GOX tank through port GF9150 to 500 psig.

External leak check of descent stage OCPS (helium) at following
points:

1. Descent stage GOX tank connector.
2. GOX tank pressure transducer.
3. Descent stage GOX tank fill Q.D.
4. Descent stag GOX module inlet.

. Descent stage GOX module outlet.

. Descent stage GOX module.

. Flex hose outlet.

5
6
T. Gamah union.
8
9. Interstage disc,
0

. Interstage disc cap.

11. Isolation valve stub cap.
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OCP OUTLINE
OCP-GF-61012-IM5

: Test Description: (Cont)

c. Vent GOX tank to ambient through port GF9118; read GOX tank pres-
sure transducer GF358LP and compare its output to expected
indication,

Seq. O4: DPS Pressurization and Propellant Feed Sections Harness/Dry
Structural Integrity Check,

a. Vent descent stage propulsion subsystem tc ambient pressure.

b, Comparisun of following transducer outputs to expected indications
under ambient conditions:
(Paragraph 4.2.2.12.3.1)

-

% 1. Press He Reg Outlet Manifold GQ3018P
% 2. Press He Reg Outlet Manifold Redundant GQ3025P
; 3. Press No. 1 Fuel Tank Ullage GQ3501P
‘ 4, Temp No. 1 Fuel Tank Bulk : GQ3718T
é 5. Temp No. 2 Fuel Tank Bulk GQ3T19T
: 6. Press No. 1 Oxid Tenk Ullage GQUO01P
i 7. Temp No, 1 Oxid Tank Bulk GQL218T
% 8, Temp No. 2 Oxid Tank Bulk GQL219T
I 9. Press kng Interfacc Fuel GQ3611P
i 10. Press Eng Interface Oxid ~ GQhl1lp

c. Pressurization of the fuel feed section to approximately 55 psig
through port GQOUL1; comparison of ocutputs of transducers in (b)
above to expected indications.

d. Pressurization of the oxid feed section tc approrimately 55 psi
through port GQOLLO; comparison of outputs ¢ transducers ‘a (b)
above to expected indications.

e. Pressurization of the entire propellant feed section to approximately
125 psig through ports GQO440 and GRO“LL; comparison of
following transducer outputs to expected indications:

2 1. Press No. 1 Fuel Tank Ullage GQ3501P
] 2. Press No. 1 Oxid Tank Ullsge GQLOO1P
3. Preas Eng Interface Fuel GQ3611P
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Test Description: (Cont)

OCP OUTLINE

OCP-GF-61012-IM5
4, Press Eng Interface Oxid GQL111P
5. Press He Reg Outlet Manifold GQ3018P
6. Press He Reg Outlet Manifold Redundant GQ3025P

Pressurization of the propellant feed section to approximately 205
psig through port GQ94L4O and GQ9LL],

Helium secondary regulator disabled by closing helium secondary
solenoid valve and opening helium primary solenoid valve,

Pressurization of the helium high pressure manifold to approximately
10C psig through port GQ94OU; comparison of the following trans-
ducer outputs to expected indications:

1. Press He Reg Outlet Manifold GQ3018P

2. Press He Reg Outlet Maniiold Redundant GQ3025P
Pressurization of the helium high pressufe manifold to approximately
520 psig through port GQULOL and propellant tanks to primary

helium regulator lockup pressure; comparison of the following treans-
ducer outputs to expected indicetions:

1. Press He Reg Outlet Manifold GQ3018pP
2. Press He Reg Outlet Manifold Redundant GQ3025Pp
3. Press No. 1 Fuel Tank Ullage GQ3501pP
4, Press No. 1 Oxid Tank Ullage GQLo01P
5. Press Eng Interface Fuel GQ3611P
6. Press Eng Interface Oxid GQh111P

Vent propellant tank ullage pressures to approximately 205 psig.

Helium primary regulator disabled by closing helium primary solenoid
valve and opening helium secondary solenoid valve.

Repressurization of the helium high pressure manifold to approximately
520 psig and propellant tanks to secondary helium regulator lockup
pressure through port GQ9Lok,

Pressurizati..: of helium high pressure manifold to approximately
1000 psig and keep stable at 1000 to 1020 psig.

Pressure at end of sequence 1000 psig above regulators and lockup
pressure below regulators.
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Test Description: _ (Cont)

Seq. 05: Propellant Feed Section Dry Leak Check.

a. Vent propellant tank pressure to 195 to 210 psig.

b. Leak check of DPS propellant feed section (from check valves to
engine interface).
(Paragraph 4.2.2.8.3.2(b)(5))

Seq. 06: Supercritical Helium Section Harness Check.
(Paragraph 4.2.2.12.3.1)

a. SHe tank is vented to zero psig through port GQ9409; comparison of
SHe tank presssure transducer outputs (GQ3435P and GQ3436P) to
expected indications under ambient conditions.

.

PP

;
o

Pressurization of SHe tank to 250 psig through port GQ9LO9L; com-
parison of SHe tank pressure transducer outputs (GQ3435P and GQ3L36P)
to expected indications.

R Y R

¢. Pressurization of SHe tank to 470 psig through port GQ9L09; com-
perison of SHe tank pressure transducer outputs (GQ3L35P and
(GQ3436P) to expected indicationms.

d. Vent SHe tank to blanket pressure.

% Seq. OT: P;gﬁ:;::;g if;?;?ggfg.i%anket Pressure Readout. j)
§ a. Comparison of following DPS transducer outputs with expected
; indications.
:% 1. SHe Supply Tank Press GQ3L35P
% 2. SHe Supply Tank Redundant Press GQ3436P
,§ 3. Helim Reg Outlet Manifold Press GQ3018P
'§ L, Helium Reg Outlet Manifold Redundant Press GQ3025P
% 5. No. 1 Fuel Tank Ullage Press GQ3501P
6. Engine Interface Fuel Press GQ3611P
7. No. 1 Oxidizer Tank Ullage Preas GQUuOO1P
8. Eng Interface Oxid Press 6QL111P
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Test Description: (Cont)

Seq. 08:

Seq. 09:

Sz2q. 10:

Ambient Helium Pre-Pressurization Bottle Harness Check.
(Paragraph 4.2.2.12.3.1)

Vent ambient helium bottle to zero psig through port GQ9Ll5; com-
parison of ambient helium pre-pressure bottle pressure transducer
output (GQ3015P) with expected indication.

Pressurization of ambient helium pre-pressurization bottle to 300
psig through port GQ9415; comparison of ambient helium f.e-pres-
surization bottle pressure transducer output (GQ3015P) with expected
indication.

Pressurization of ambient helium pre-pressurization bottle to LTO
psig through port GQ9UL15; comparison of ambient helium pre-pres-
surization bottle pressure transducer output (GQ3015P) with
expected indication.

Vent ambient nelium pre-pressurization bottle to blanket pressure
(20-40 psig); comparison of ambient helium pre-pressurization bottle
pressure transducer output (GQ3015P) with expected indication.

Inspection of helium tanks, propellant tanks, and all other portions
of pressurization and feed sections for visible structural damage.

Solenoid Latching Valve Channel Identification.
(Paragraph 4.2.2.12.3.1)

Apply regulated blanket pressu.e upstream of lunar dump valves. The
following valves will be cycled and their mechanical actuation and
proper electrical response verified as follows:

1. Fuel Vent Solenoid Valve Open GQ3500X
2. 0xid Vent Solenoid Valve Open GQLoooX
3. He Pri Sol Valve Closed GQ3309X
L., He Sec Sol Valve Open GQ3310X

Leak Check of Engine Bleed Lines.

External helium leak check of following line at 250 psig.
1. Oxid Low Point Drain Line.

2. Oxid High Point Bleed Line.

3. Fuel Low Point Drain Line.

4, Fuel High Point Bleed Line.

5. Pre~Valve Test Shutoff Velve Line.
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Test Description: (Cont)

b.

Seq. 1l:

b.

Seq. 13:

SR

Above lines vented to zero (0) psig after respective leak checks.

Propellant Tark Temperature Transducer Partial Channel
Ydentification.
(Paragraph 4.2.2,12.3.1)

Comparison of following DPS temperature transducer outputs to
expected inli~ations (a: ambient temperature).

1. Temp No. 1 Fuel Tank Bulk GQ3T718T
2. Temp F>. 2 Fuel Tank Bulk GQ3T719T
3. Temp ¥o. 1 Oxid Tank Bulk 6QL218T
L, Temp N.. 2 Oxid Tank Bulk GQL219T

Sequential application of stimulus to above temperature transducers
and verification of increase in output.

Pressure Transducer Partial Channel Identification.

Comparison of f>llowing DPS pressure transducer outputs to expected
indications (sith pad pressure applied to DPS).

1. Press No. 1 Fuel Tank Ullage GQ3501p
2. Press Eng Interface Fuel GQ3611P
3. Press No. 1 Oxid Tank Ullage GQLOO01P
4, Press Eng Interface Oxid GQ4111P
5. Press He Reg Outlet Manifold 6Q3018P
6. Press He Reg Outlet Manifold Redundant GQ3025P

Sequential removal of power from above transducers and verification
of loss of transducer outputs.

SecuriggﬁAfter Tesft.

150

-



Test Title:

OCP OUTLINE
I— OCP=GF=61015=-IM5

Feat/EMC Systems Verificetion (Plugs In)

Subszstem:

Alt Subsystums - Integrated Vehicle

Tes* Objectives:

To verify the t tal IM System EMC performance in typical mission modes.

Vehicle Configuration:

a. Ascent and Descent stages electrically meted for Descent, Abort and Abort
Stage phases of mission.

b. Ascent stage de-mated for Ascent phase of mission.

Location:

Integrated Test Stand

Hazardous Conditions:

Not Applicable.

Equipment Under Test:

All flight equipment except for:
a, Test units substituted for RCS Quads
b. GSE Power Supplies in place of LM batteries

Test Description:

Seq., 001:

8.

be
Ce
d.

€,

Seq., 002
a.
be
Ce
d.

Call to Stations

Verification of the intercom voice communication between the test
conductor and all test personnel.

Verify decoms setting,

Annotation of all recorders,

Load basic ACE file structure.
Activate voltage monitoring recorder.

Activation of EPS and Instﬁnnentation
Verification of GSE water-glycol cooling of the IM vehicle (4.2.2.3.6.5)
GSE IC power to CDR BUS, via MSS (J167) (4.2.2.2.2(C2))
MSS DC power to LMP BUS, via BUS cross-ties (4.2.2.2.2(C2))
RCS SYS (A&B) Quads & TCA CB Turn-on
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Test Description: (Cont)

< IR ST E 0 D Sy b AP S ey 0

€.

Seq. 003:

8.

be

Ce

d.

e.

f.

g

h.
Seq. O0L:

a.

be

c.

d.

€.

f.

Ee

h.

i.

Je
k.
Seq. 005:

Seq. 006:
a.

b,
Seq. 00T:
8.
be

INSTR. PCM Telemetry Turn-On, Hi Rate, controlled externally via
LUT umbilicel path. (4.2.2.2.2(D2))

EPS, DC Power Switchover.

Preparation for LUT-ON, MSS-OFF switchover. (4.2.2.2.2(D))

IUT power=On (k.2.2.2.2(D))

MSS power=off

Preparation for LM LVT=On.

Descent batteries LVT pcwer=On,

LUT power=0ff,

Separation of CDR and IMP Buses.

Monitoring of EPFS status.

IM/CSM Interface checkout (Pre Launch Set-Up)

S-Band and radar heaters turn-on.

IMJ switchover to IM power.

ASA temp switchover to IM power.

DC power switchover from the descent batteries LVI to CSM power.
DC power switchover from CSM power to the descent Ba.tteries LvT.
ASA power switchover to PIMU,

PCM telemetry turn-on via vehicle CB'S.

Inverter simulator turn-on.
Window heater C/O

l. SE window heater

2. CDR window heater

Reseting of pyro simulator.

ED transient check SYS (A AND ).

Verification of Ambient Readouts of Temperature, Pressures, and
Quantity of Expendables Throughout the IM Subsystems.

COMM, VHF XMIR Power Verification and S-Band Power Meansuremente
Activation & C/O of PRI & SEC S-Band (4.2.2.11.1.5.2)
Activation & C/O of VHF (4.2.2.11.1.4.1)

COMM, Voice Link Checkout

Turn-on of CDR audio communication (4.2.2.11.1.1.1)

Turn-on of IMP audio communication (4.2.,2,11.1.1.1)
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Test Description: (Cont)

¢. Turn-on of PM S-Band primary trensceiver and primery power amplifier
(4e202011014542)

de Checkout of SeBend uplink. (L4e2e2011lele5.1)
e. Turn~on of VHF-A, and downlink checkout. (4.2+2.11.1.4j
f. Turneon of CTS VHF-A, end uplink checkout. (4.2.2.11.1.7.4¢1(c))

Seq. 008: S-Band Ranging Test (continuous) and BEC Test

8, Preparation for ranging test.

b. S-BD ranging test.

ce Bit error comparison check (continuous).

d. Determination of renging delay.

e. Flight headset C/O CDR and LMP.

fo DUA 7CKC S«Band backup voice check.

g+ VHF A vcice check.

he VHF A/Intercom intelligibility test.

i. VHF B voice check,

je  VFH B/Intercom intelligibility test.

ke SeBand voice check.

1. S-Bsud/Intercom voice intelligibility test.

m. VHI' renging.
Seq, 009: Activation of DUA

a. Verification of DUA off.

be Turn-on of DUA,

c. Clearing CRT DUA counts. (and continuous monitoring)
Seq, 010: Lighting Checkout

a. Verification of flood lights. (L.2.2.2.5(B)(1))

be Verification of integral lights. (L.2.2.2.5(B)(3))

ce Verification of numeric lights. (Le2.2.2.5(B)(2))

d. Mission timer ON/RESET (4.2.2.9.3)

e. Event timer ON/STOP/RESET (4.2.2.9.2)

f+ Propulsion alphanumeric lights C/O

ge CDR X-PNTK numeric lights C/O

he Range/ALT numeric lights C/O

i. RCS numeric lights C/0

jo SE X-PNIR numeric lights C/0

ke DNumberic lights dimmer c/o

1, Verification of docking lights vie cebin controls. (L4e2.2.2.5(A))

me. Verification of docking lights viae IM/SIA SW. (4.2.2.2.5(A))

n. Verification of tracking lights. (4.2.2.2.5 (A))
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Test Description:

Seq. 011:

8.
be

Ce
Seq. 012:

Seq. 013:

Seq. 01h:

Seq. 015:

SRR S, As T

OCP QUTLINE
OCP-GF-61015~LM5

(Cont)

C&WEA Displays Turn-On, and Self-Test.

Turn-on of C&WEA displays. (L.2.2.12.2)
C&WEA self-test.

Master alarm C/O.
AC/DC BUS C/W Trip Level Checkout

DC BUS trip level check.

AC BUS trip level check.

ECS, Heat Transport Section (HTS) Caution and Warqigg Checi.out

(L,2.2.3.6)

Veritlcation of cauiion and warning of the primary glycol loop.

Glycol pump Auto switchover check

Verification of cautiovn and warning of the secondary glycol loop.

ECS, Atmosphere Revitalization Section (ARS) Cauticn and Warning

Checkout

The caution and warning is verified as operated by the following
ARS components.

1.
2.
3
L,
5e
6o

Suit fans,

Water separators,

Glycol low delta pressure,
CO, sensor. (L.2.2.3.2)
Torn suit protection.

Cabin suit repress C/0.

ECS, Cabin Repressurization Checkout. (k4.2.2.3.5.2)

Functional operation of cabin repressurization system is verified in
the normal and backup modes as follows:

Operation under the decompressed cabin condition (simulated) in the
following configurations:

s O

Oxygen regulators A and B in cabin mode,
Manual override of repress valve.

Oxygen regulator A failed.
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Test Description: (Cont)

Seq. 016:

Seq. 017

Seq. 018:

L. Oxygen regulstor B failed.
5. Oxygen regulators A aud b failed.

Operation under the decompressed cabin condition (simulated) in the
egress mode, in the following configuration:

1. Oxygen regulator A in egress, and regulator B failed.
2, Oxygen regulator B in egress, and regulator A failed.
3. Oxygen regulators A and B in egress,

Operation under the pressurized cabin condition in the following
configurations:

1. Oxygen regulators A and B failed.
2. Oxygen regulator A in egress, and regulator B failed.
3. Cxygen regulator B in egress, and regulator A failed.

Cperation of manusl override of oxygen regulators A and B under the
decompressed cebin condition (simulated).

ECS, Descent Water Tank Checkout and ASC Tank(s) Zero Point Checkout

(Para. 4.2.2.3.7.2)
Pressurization of descent water tank by GSE.
Verification of caution and warning at the low level (simulated).

ECS, Ascent Water Tank Checkout

Pressurization of ascent water tank by GSE.

Verification of caution and warning at the following water levels
(simulated).

l. Tank 2 less than full.
2, Tank 2 less than tank 1.
3., Tank 1 less than full.
4, Tank 1 less than tank 2.

ECS, Oxygen Tanks Functional Checkout (Para. 4.2.2.3.5.6)

Pressurization of the descent and ascent oxygen tanks.
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Test Description: (Cont)

Seq. 019: ECS, Oxygen Tank C/W Checkout

Seq.

Seq.

Seq.

Seq.

8.

020:

8.
be
Ceo
de
e.
£,
e
h.

021:

Verification of caution and warning at ascent and descent tank
low levels (simulated).

Activation of CES.

FCS displays turn=-on,

CES turn=on,

Selection of cabin controls.

Setting ACE-S/C control room racorders.

RGA SMRD verification.

Verification of start stop buttons are off,.
Activation of engine control circuits.
Monitoring of critical parsmeter via PCM,
Descent Engine Override

Arming of Des Eng
Verification start and stop buttons are off.

.Des, Eng Gimballing
Activation of the engine control circuits,

+ G & N/AGS Abbreviated Turn-On.

LGC/DSKY power turn-on.

LGC self check.

AGS turn-on (4.2.2,6.5.1(A))

DEDA EL checkout,

AEA self-test,

AEA error volt verification.

Application of IMU operate power. (L4.2.2.5.4(B))

IMU operational test.

: Activation of Radars

Landing radar activation.
Landing radar self-test. (L4.2.2.5.8.1)

LRAA to hover.
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

LRAA to descent.
RNDZ radar activation.

RNDZ radar self-test. (L4.2.2.5.7.1)

: RCS Heater Activation (4.2.2.7.4)

Activation heaters and monitor temperature.

¢ RCS Functional Test

RCS activation.

RCS fuel tanks temp and press displays check.
RCS displays check.

RCS main sov and ascent feed valves display check.
RCS thruster pair displeys check,

RCS SYS A, main sov check.

RCS SYS B, main sov check.

RCS fuel manifolds, pressure display check.
RCS oxid menifclds, pressure display check.
RCS pressurization check, simulated.

RCS pressurization reset.

RCS system A, main sov close.

RCS syctem B, main sov close.

: ED Checkout

LDG Gear functional check.

DES pressure vent.

: Propulsion S/S Functional Test

Descent He Regulators and flags C/O.

Propulsion displays and controls C/O.

157

OCP-GF~61015-LM5

o AT St st R Ly K S Dt g

-t

b o Temeweme



Test Description:

c.
d.

OCP OUTLINE

(Cont)

PQGS sensor test dry.

PQGS control unit checkout.

Propulsion transducers ambient C/0.

1. Ascent transducers.

2. Descent Transducers.

3. Descent 2 transducers.

L, Descent supercritical press transducers.

5. Ascent temp 1 transducers

6. Ascent press 1 transducers.

T. Ascent temp 2 transducers.

8. Ascent press 2 transducers.

9. Descent ambient press transducers.

10. Descent engine thrust transd-icers.

OCP=GF-61015-1M5

(4.2.2.12.3.1)

Seq. 028: Propulsion Ascent He Regulaetors Selection, and Pressirization C/O.

a.

b.

Ce

d.

e.

f.

Ascent
Ascent
Ascent
Ascent
Ascent
Ascent
Ascent
Ascent
Ascent
Ascent

Ascent

He

He

He

He

He

He

He

He

He

‘He

He

solenoid valve open, pri and sec.
reg 1, open, He reg 2 close.

reg 1, close.

reg 2, open.

reg 1, open.

tanks ED arm.

tanks reset.

tank 1, ED actuation.

tank 1, ED reset.

tank 2, ED actuation.

tank 2, ED reset,
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Test Description:

Seq.
Seq.
Seq.
Seq.

Seq.

e <y
[m. )

N M I e AR 1t 5

-

029:
030:
031:
032:

033:

1.

m.

0CP OUTLINE

(Cont)
Ascent He both tanks, ED actuation.

Ascent He both tanks, ED reset.

OCP-GF~61015-LM5

Descent Engine Manual Start/Stop Functional Checkout

Ascent Engine Manual Start/Stop Functional C/0

AEA Load Memory Noise Test.

AEA Memory Noise Test.

Major Mode Two - Test One - PGNG Auto Descent Profile

ftatic test - LM subsystem check for normal performance, set proper
configuration and confidence check for individual subsystems.

1.

2.

Inverter simulator shutdown.
Inverter 1 turn-on.
Static test/EPS.

a. Adjustment of DES BAT LV taps.

1. Power supplies 4 gnd 3 at 0.2 VDC below trip level.

2. Power supplies 1 and 2 at 0.2 VDC below trip level.

b. Adjustment of ASC batteries

1. PAT 5 and 6 normal feed,
c. AdJjustment of DES BAT HV taps.
d. DC and AC voltage verification.
e, HV tap to LV tap switchover.

Static test/FR.

Static test/PSH, OBS tape recorder check.

Static test/communication.
Static test/LR.
a. Preamp baseline for STC-7 setup.

b. Initialization of strobe program.
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Test Description:

10.

Test

OCP OUTLINE
OCP-GF-61015-1M5

(Cont) ' )
c. LR altitude monitoring (DES POS).

d. IR VEL X, Y, Z monitoring (DES POS).

Static test/LM cabin,

Static test/S and C verification.

a. Status verification via ACE-S/C.

b. Jet counter activation.

Static test/G and N verification.

a. K-Start tape load.

1l - Dynamic test.

Instructions

IMU fine align - inertial mode,

CES, FD and PQGS catin control configuration.

Arming Descent engine. :)
Dynamic test run (4.2.2.13.1.2)

a. PGNS auto descent profile, fine align mode.

b. RK manual slew.

¢. IR STC-T, LGC strobing and antenna auto tilt.

d. Docking lights cyecling.

e. Communications audio VHF and S-Band, DSEA operation and
S-Band antenna slew.

f. Stimulation of EJGS.
g. EPS switching of HV/LV taps and ascent batteri:s.

Securing after dynamic test.

Verification of dynamic test
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Test Description: (Cont)
g Seq. 034: Major Mode 2 - Test Two

a. Static test of subsystems and configuration set.
1. EPS test
a. ASC BATS to BUS.
b. Adjustment of ASC BATS.
¢. ASC BATT off BUS.
d., Adjustment of DES BAT HV taps.
e. HV/LV Switchover.
f. Adjastment of LV power supplies.
2. Static test/RR
a. Power to ATCA.
b. RR power supply activation (AC).
@. 3. Static test/communications.
‘ L. Static test/IR.
a. Preamp baseline for STC-T7.
b. Initiation of strobe program.
c. LR altitude monitoring (DES POS),
d. LR VEL X, Z monitoring (DES POS).
5. tatic test/IM cabin.
6. Static test/S and C verification.
a. Status verification via ACE-S/C
b. Jet counter activation.
T. Static test/G and N ver‘fication.
a. K-Start tape loading.

b, Test 2 - Dynamic Test.

&
-

Instructions.
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Test Description: (Cont) | }

2. IMJ fine align - inertial mode,

3. CES, lighting cabin control configuration.

L. Arming descent engine.

5. Dynemic test run. (4.2.2.13.1.2)
a. Re-performance of dynamic tests of test l.
b. EPS simulation of an AC fialure - INV 1 to INV 2 switchover.
c. Tracking lights cycling.

d. Simuletion of glycol pump failure - pump 1 to pump 2
switchover.

6. Securing after test.

T. Verification of dynamic test.

Seq. 035: Major Mode 2 - Test 3

&.

Static test of subsystems and configuration setup <)
1. Static test/EPS
a. ASC BATT 6 to CDR/LMP BUS.
b. Adjustment of ASC BATS.
c. ASC BAT 6 off CDR/IMP BUS.
d. Adjustment of DES BAT HV taps.
e. HV/LV switchover.
f. Adjustment of LV power supplies.
2. Static test/RR.
3. Static test/communications
4, Static test/LR.
a. Preamp baseline for STC-7 setup.

b. Initiation of strobe program.
c. IR altitude monitoring (DES POS).

d. LR VEL X, ¥, Z monitoring (DES POS),
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g Test Description: (Cont)
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OCP-GF~-61015-LM5
5. Static test/prop.
6. Static test/S and C verification.
a. Status verification via ACE-S/C.
b. Jet counter activation.
7. Static test/G eand N verification.
a. K-Start tape load.
b. Test 3 - Dynamic test
1. Instructions.
2. IMU align - inertial mode.
3. Gain controls configuration.
4, Arming descent engine.
5. Dynamic test run. (4.2.2.13.1.2)
a. Re-performance of dynamic tests of test 2
b. Cycling of DES He reg velves 1 and 2.
6. Securing After Test.
T. Verification of Jynamic test.
Seq. 036: Major Mode 2 -~ Test k4
8. Static test of subsystems and configuration setup.
1. Static test/EPS.
a. ASC BAT 5 and 6 backup feed to bus.
b. Adjustment of ASC BATS,
c. ASC BAT 5 and 6 off CDR/IMP BUS.
d, Adjustment of DES HV taps.
e. HV to LV switchover.
f. Adjustment of LV power supplies.
163
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OCP~GF-61015-LM5
Test Description: (Cont) )
g Inverter shutdown.
h. AC volts to bus with inverter simulator.
2. Static test/RR.
3. Static test/COMMUNICATIONS,
L, Static test/IR
a. Preamp baseline for STC-T setup.
. b. Initiation of strobe progranm.
i c¢. LR altitude monitoring (DES POS).
d. IR VEL X, Y, Z monitoring (DES POS).,
5. Static test/ILM cabin.
6. Static test/S and C verification.
a. Status verification via ACE-S/C.
E b. Jet counter activation. )

T. Static test/G and N verification.
a. K-Start tape load.
b. Test 4 ~ dynamic test.

1. Instructions.

W S e

2. IMU fine align - inertial mode.

3. Cabin controls configuration.

o
=

Arming descent engine.

5. Dynamic test row (4.2.2.13.1.2)

a. Re=-performence of dynamic tests of test 1.
b. ECS switchover of glycol pumps.

C. EPS adjustment of AC bus voltage from low to high limit.

d. <Jycling of tracking lights,
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Test Description:

6.
T.

OCP OUTLINE
OCP=-GF-61015-LM5

(Cont)
e. ECS switchover of gycol pumps.
f. Propulsion check of.
1. PQGS stimulation.
2. Descent reg switchover.
3. Descent engine manual start/stop.
4. Manual throttle override.
Securing after dynamic tests.

Verification after dynamic tests.

Seq. 037: Major Mode 2 - Test 5

a.

Static test of subsystems and configuration setup.

l.

Static test/EPS

&. ASC BATT 5 and 6 normal feed to bus.
b. Adjustment of ASC BATS,

c. ASC BATS of BUS,

d. -Adjustment of DES BAT HV taps.

e. HV to LV switchover.

f. Adjustment of LV power supolies.
g. Adjustment of AC BUS frequency.
Static test/RR.

Static test/communications.

Static test/LR.

&, Preamp baseline for STC-T setupn.
b. Initietion of strobe program.

c. LR altitude monitoring (DES POi),.

d. LR VEL X, ¥, Z monitoring (DES 208),
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OCP QUTLINE

OCP-GF-61015-§§2
Test Description: (Cont) : )
5. Static test/S and C verification.
a. Status verification via ACE-S/C.
b. Jet counter activation.
6. Static test/G and N verification.
a. K-Start tape load.
b. Tegst 5 - Dynamic Test.
1. Instructionms.
2, IMU fine align, inertial mode.
3. Cebin controls configuration.
4, Arming descent engine.
5, Dynamic test run (4.2.2.13.1.2).
a. Re-performance of dyneamic tests of test 1.
b. ECS switchover of glycol pumps. )

c. EPS adjustment of AC BUS frequency from low to high limit.
d. Removal of BATS 1 and 3 from bus prior to LV/HV switchover,
e. Cycling of tracking lights.
f. ECS switchover of glycol pumps.
g. Propulsion check of.
1. PQGS stimulation.
2. Desc. reg switchover,
3. Desc. eng. manual start/stop.
4, Manual throttle override.
6. Securing after dynamic tests.

T. Verification of dynamic tests.
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(”, Test Description:

OCP_OUTLINE

(Cont)

Seq. 038: Major Mode Three (FCS) - AGS Aborts

Y FRPE 1 R R N, e

WRUURYEE. ot aits + B
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Stopping AEA memory, noise, test.

Interruption of PGNS/AEA interface.

Dumping AEA memory.

Loading abort/abort stage program.

MM3 ~ Test 1, AGS abort/abort Stage

QCP-GF-61015-LM5S

Static test - LM subsystem check for normal performance and setting
proper configuration.

l.

2.

Testing LGC memory load.

Centering descent engine.

Static test/EPS.

a.

b,

g-

h.

ASC BATS 5 and 6 normal feed to bus.
Removal of DES BATS from bus via DFR,
Adjustment of ASC BATS,

Removal of ASC BATS frow bus,.

HV to LV switchover.

Adjustment of LV power supplies.
Shutdown of inverter simulator.

Turn-on of inverter 1.

Staetic test/RR.

a,

b.

Activetion of ATCA.

Activetion of RR.

Static test/communication.

Static test/LR.

8o

b.

Setup of preamp baseline for STC-T.

Initialization of cabin controls.
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Test Description:

Te

OCP OUTLINE
0CP-GF-61015-1M5

(cont)
¢. Verification of cabin controls via ACE-S/C.

d. Check of forward and lateral velocity and altitude and
altitude rate via cabin meters.

Static test/ED

a. Resetting pyro simulators,

Dynamic Test - Test 1.

6l
Te

Instructions.

Activation of LGC se1f~check.

Activation of Glycol pump 1.

Activation of DECA and engine arm power.

Dynamic test run (4.2.2.13.1.2).

a. Initiation of AGS test profile by abort button.
b. Initiation of abort stage during test profile.
c. Monitoring of cycling of docking lights.

d. Monitoring of cycling of tracking lights.

e. Check of DSEA operation.

f. Check of S-Band ranging.

€. Switchover from DESC to ASC BATS,

h. Inverter 1 to inverter 2 switchover.

i. Auto switchover from glycol pump 1 to pump 2.
J+ Manual throttling of descent engine.

Securing after dynamic test.

Verification of dynsrmic test.

Seq. O4O: PGNS Shutdown.

Seq. OLl: MM3 - Test 2 Abort/Abort Stage

a.

Static tests of subsystems and configuration setup.



Test Description:

1.

OCP OUTLINE
OCP-1F-61015=LM5

(Cont)

Static test/EPS.

a. ASC BAT 5 and 6 normal feed to bus,
b. Removal of DES BATS from bus vie DFR,
c. Adjustment of ASC BATS.

d. Removal of ASC BATS from bus.,

e, Adjustment of LV power supplies.

f. Turn-on of inverter 2.

Static test/RR.

a. Activation of ATCA.

b. Activation of RR.

Static Test/Communications.

Static Test/IR.

a. Setup of preamp baseline for STC-T,
b. Initialization of cabin controls.

¢. Check of forward/lateral velocities and alt/alt _ute via
cabin meters.

d. Verification of cabin control vis ACE-S/C.
Static Test/ED

a. Resetting pyro simulators.

b. Dynamic Test - Test 2

l‘

2,

(' 3.

Instructions

Dynamic test run (4.2.2.13.1.2)

a. Re-performence of dynamic tests of test 1.
b. Simulation of loss of CDR bus.

c. Shutdown of PGNS,

Securing after dynamic test.
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OCP_OUTLINE

Test Description: (Cont)

o
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o
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4
Seq. 042:
a .
b.
; c.
i‘»
&
g d.
£ e,
3
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¥
i: g.
& h.
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4, Verification of dynomic test.
5. CDR bus shutdown.

Vehicle Turn-0ff From MM3

AGS shutdown.

Displays shutdown.

RCS shutdown.

Prop shutdown.

CES shutdown.

COMM shutdown.

ECS shutdown.

DC bus power via J167 turn-on.
Instrumentation shutdown.

DC bus power via J167 turn~off.
DC bus power via J166 turn~off.
EPS shutdown.

Demating of interstage connectors.
Major mode 4 turn-on.

1, ECA turn-onm.

2. PCM turn-on.

3. EPS stetus check.

4. Inverter 1 turn-on.

5. C/W displays turn-on.

6. Heater activation.

7. Mission timer activation.

8. Evatn timer activation.

OCP-G1"-62015-1M¢

TR e



OCP OUTLINE
OCP-GF-61015-LM5

(f* Test Description: (Cont)
| 9. ECS turn-on.

10. DUA turn-on.

11. PGNS turn-on.
a. IMU standby power turn-on.
b. LGC/DSKY power turn-on.
c¢. LGC self check.
d. IMU operate power turn-on.
e, IMU coarse align to zero.
f. IMU operational test.
g. AGS turn-on, warmup, standby, operate.
h. DEDA el checkout.
i. AEf self test.

AEA error volts verification.

€
o

k. ALA memory noise test.
l. Counter activation for monitoring GSE-5.

m. Loading of load and verify routine.

o

n. Monitoring GSE-5.

p. Loading and verification of memory noise test program.
q. Activation of PGNS/AGS interface.

r. RCS turn-on system A/S quad power.

S. RCS heater turn-on and temperature monitcring.

t. CES activation and status verification via ACE-S/C.

Seq. OU2=2T79: Major Mode 4 Test 1 - PGNS Auto Ascent

a. Static test of subsystems and configuration set-up.
1., Activation of RR cebin controls.

(:} 2. Activation of lighting and RCS cabin controls.

17l

s



CCP QUTLINE

9LP~GF-61015-LM5
Test Deucription: (Cont)

3. Configuration of RCS system.
a. Interconnect valves.
b. Crose feed valves,
c. Main shut-off valves.
L., Activation of cabin controls/displays for ASC He reg.
5. Loading of K-Start tape.
6. Static test/communications.
7. tatic test/RR.
8 Activation of lighting and ordeal cebin controls.
b. Dynemic Test - Test 1.
1. Instructions
2. Activation of MU fine align, inertial moce.
3. Activation of glycol pump 1 and auto transfer power. .)
4. Dynamic test run (k.2.2.13.1.2).
a., Performance of PGNS auto ascent profile.
b. Exercising RR IU track mode.
¢. Cycling of docking/tracking lights.
d. Exercising following EPS functionw:
1. PATS 5 and 6 in normal and backup modes,
2. CDR/IMP bus cross-tie on and off
3. Inverter l/inverter 2 switchover.

e. Exercising following communications functions using S-Band
primary transceiver and amplifier via omni antenna 1.

1. CDR voice communications.
2. CDR biomed data.

3. PCM data at high bit rate. €
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Test Description: (Cont)

L,

5.
6.
Te

OCP QUTLINE
CCP-GT-61015-LM5

Switchover from omni antenna 1 to antenna 2.
Slewing steerable antenna.
IMP voice coomunications via VHF antenna 2.

Switchover from VHF antenna 2 to antenna 1.

f. Exercising the following RCS functions:

Ordeal Checkout.

Cycling isolation valves.
Opening main shutoff valves.
Closing interconnect valves.
Closing crossfeed valves.

Cycling quad heaters.,

€. Exercising following propulsion functions:

(: 1.

2.

R T

Repeated cycling of ASC He reg valve.

Ascent engine manual start/stop.

5 5. Securing after dynamic test.

6. Verification of dynamic test.

T. Terminating AEA memory noise test.

;
&
3 8.
i
; 9.

RASX)

.

Interruption of PGNS D/L data.
Dump and verification of AEA memory.

Seq. O43: Shutdown of Subsystems

a. PGNS

b. AGS

C. RR
: d. RR GSE
! e. RCS
- £.  PROP

PO

o
Mloads £ o
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OCP OUTLINE
OCP=GF-61015-LM5

Test Description: (Cont)

g. CES
h. coMM
i. DC BUS POWER VIA J166, J16T
J. DC BUS POWER VIA GSE
;:
A
4
£ 174
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OCP OUTLINE o
OCP=GF=61018-LM5

Test Titlet
C FEAT/EMC Mission Oriented Plugs=-Out Test
Subsystem:
All LM Subsystems

Test Ovjectives:

Verification of all IM subsystems to perform ¢ . functions as planned for a
manned IM mission, with the following functional objectives:

8. Pre=launch Checkout.
be. Earth Orbit-Translunar-Pre-Separation.
¢, Separation and First DPS Burn,.
d. . Lunar Descent and Landing.
e. Lunar Stay.
f. Pre=Launch Checkout.
g. Powered Ascent
( he AGS Abort & Rendezvous.

Vehicle Configuration:

Mated Ascent & Descent Stages.
Location:
Integrated Test Area, Plt 5.

Hazardous Operations:

Not Applicable.

Equipment Under Test:

Integrated flight-all IM panels and components used throughout & manned lunar
mission,

Test Description: (Para. 4.2.13.1.3)

A, Pre=Launch Checkout

Seg. 01l: Call to Station

i a. Verification of the Intercom voice communication between the
G test conductor and all test personnel participating in this OCP.
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Test Descriptiont

Seq. 02:

Seq. 03:

Seq. Ok:

Seq. 05:

Seq., 062

Seq, OT:

et . . -
’J:,‘}.Srjg.’* e, »;/";13,11-1 A o

OCP OUTLINE '
OCP=GF=61018=1M5

(Cont)
Bus Power On via J167 (Para. 4.2.2.2 (c2) )

A, GSE D.C. power supplied via MSS connector J167.

B, Closure of all pertinent EPS circuit breakers needed for
pre=launch checkout.

Ce Turne-on 5 Volt R.C.S. stimuldi,
l. Verify each channel on (stimuli) recorder.

PCM Turn-On vie IUT and Interface Unit. (Para. 4.2.2.2.2(c3)
Md102020102020101)

A, FCM turn on controlled externally via LUT umbilical path.
Bs Verification of PCM lock on with ACE.
1, Verification of PCM calibration voltages and bus voltages. .

Installation of ED Devices (Para. 4.2.2.10.3) }

A. ED devices are installed in place of all flight fuses
Bs Resistance measuring check. )

Closeout Check

A. Checkout of RCS valves, landing gear deploy, ascent and descent
He re§ulator valves, RCS and propulsion valve power (pre-separ=
ation

Bs Verification of associated flags
DC power to Bus via LUT (GSE umbilical) (Para. L.2.2.2.2 (d))

A, IUT Power On
Be J167 bus power turn off
Ces Verify GSE power supplied vis IUT umbilical

Descent LV Turn-On/LUT Reset (Para. Lo.2.2.2.2 (d))

As LV turn on via EPS interface unit.
Be Reset LUT and GSE umbilicael power.

Cs ASA switchover to vehicle power,
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OCP OUTLINE
OCP=GF=61718-IM5

Test Description: (Cont)

D. IMJ switchover to vehicle power,

E. Activate 0025 program to verify battery pwr
disiepation in amp Hrs.

B. Earth Orbit - Transluner =« Pre=Separation

Seq. 08: SIA Separation and CSM/IM Power Transfer (Para. 4.2.2.2.2.€)

A. B8SIA separation

Bs Verification of GSE power to bus vla CSM/IM interface
(39 & J10)

Co Transfer CSM power o IM (vie CSM/IM interface)
Seqo 09: PCM Turn«~On (Pars. 4¢2¢2.241341e3 & Le2.2.12.2)
A. PCM telemetry turn-on via vehucies CB's,
B. Turn on S-Band (IMP) XMIR and RCVR
C. Verification of PCM lock-up with ACE
G D. EPS monitoring of Descent Batteries voltage end current

Seq. 10: Ingress and IM Lighting Checkout (Para. 4¢2.2.2.5)

A, AC power turn on

Bs Verify flood lights vie docking hatch switch
Ce Switchover to Inverter #2

D, Verify operation of integral lights

E., Verify operation of numeric lights

Seq. 11: Activate and Checkout Caution and Warning System
ﬁaran )+.2.2.l.2.j+7

A, Turn on C&WEA displays
B. C&WEA Self-Test
C. Lighting control override check

D. Verification of flood lights
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Test Description:

Seq. 12:

Jeq. 13¢

Seq_o 1,4':

Seq, 15:

OCP OUTLINE .
- OCP=GF=61018«LM5

(Cont)

Activate and Checkout Heat Transport Section

(Para. 4e2.2:3.6.1 & E.2.2.3.3.2§

A. Verification of C&WEA of the Primary and Secondary loops
Be Verification of Glycol pump auto switchover

C. Checkout of accumulator (low level)

D. 2Zero PT. C/0

E. Descent H.O Tank Low Level C/0

2
F. 100% PT C/0 and regulator check

Activate & C/0 WMS {Parf. 4.2:2¢3:7e1 & 4.2.2.3.7.2)

A. Pressurized Ascent Water tank C/0
1. Checkout of Ascent tank #2 less than full
2. Checkout of Ascent tank #2 less than tenk #1
3. Checkout of Ascent tank #1 less than full
L, Checkout of Ascent tank #1 less than tenk #2

Activate & C/O ARS (Para. 4.2.2.3+6.1)

A checkout of the following ARS components
1. suit fan
2. water separator
3. sult gas diverter C/0

ARS redundant mode C/O (Para. 4.2.2.305.1.1 & 4.2:2.3.2)

A, Checkout of ARS components and associated C&WEA
1, Sult Fans
2. Water Separator
3. Glycol low delte pressure
L, CO, Sensor

2
5 Torn Suit protection System Checkout
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Seq. 16:

Seq. 172

Seq. 18:

Seq. 19:

Seq. 20¢

OCP OUTLINE
- OCP=GF«61018=1M5

Test Description: (Cont)

B. Activete Ascent and Descent 02 Tanks

1. Pressurization of the descent and ascent 0, tanks.
Verification of C&WEA at low level, as welE as,
meter reedings.

Activate RCS Heaters and Check Quad Temperatures

(Para. L.2.2.7.1 (h))

A,

Cabin verification of Quad Cluster He *¢r . by monitoring
temperature circuitry.

Activate VHF Voice Communication

A,

Demonstrate Voice Commﬁpications uplink and downlink
between CTS and ILMP via VHFA,

S-Band Checkout (Para. 4e2.2.11e1.7.1)

A,

B.

C.
D.

E.

Checkout S=Band Omni Fwd,

l. Verify voice communicetions via Se=Band secondary
system and omni antenna #1.

2. Verify IMP lock-up voice comrunication via CDR S<Band link.

3¢ Verify voice communications vie S-Band Primary system
and Omni antenna #2.

Ranging Function Checkout

1. Ranging delay check

FM Moduletion Checkout
Checkout of S-Band Aft Antenna

VHF-A Checkout of CDR Voice Communications

Activate Subsystems

A,

B

Activate subsystems circuit breskers

DES LV/HV Switchover (if not previously performed)

Ascent Batteries Checkout (Para. 4.2.2,2.4)

A,

Checkout Ascent Batteries on open circuit

1. Turn on Inverter #1 and Inverter #2 turn off.,
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Test Description:

Beq, 21:

Seq, 22:

Seq. 23‘

Seq. 2&8

Seq. ?5:

Seq, 263

Seq. 272

Seq. 28:

OCP OUTLINE .
- OCP=GF=61013~LM5

(Cont)
B, Checkout Ascent Batteries connected to either bus
1, Inverter #2 turn on and Inverter #1 twrn off.

PGNS Activation (Para. 4.2.2.12,4)

A, 1GC/DSKY Pover turneon
B. IGC selfecheck via DSKY
C/0 Mission Timer (Para. 4.2.2.9.3)

Propellant and Helium Checkout (Para. 4¢2¢2.8.3.3 (n (b))

A, Verification of Temperature and Pressure readings associated
with Propellant and helium tanks.

1, iQGS Sensor Test Dry Checkout

Verify and Set-RCS Flags/Valve Status Prior to Pressurization

A, Verify status of all RCS valves and associated instruments,

Activate VHF Data transmission to Command Module,

A, Configure and verify transfer to lo-bit rate.
B. Verify ACE - 5/C decommutator lock-up (Lo Bit Rate)

C. Verify transmission of low~bit~rate splitephase RZ PCM data to
CM via VHF Channel B,

D, Verify reley of SeBand volce bvackup transmission with lowebiterate
NRZ PCM data,

E. Configure and verify transfer to Hi Bit.

Maintaln Communications with MSFN

A, Check S-Pand Transmitter Frequency
Checkout RGA (Para. 4.2.2.6.4)

A, Verify end«to-end operation of gyros.
Pressurize RCS (Para. 4.2,3.1.0.2(a)d)

A, Bet Master Alarm SW and RCS HE Press to C/0 associated
ED Simulators & C&WEA,
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Test Description:

Seq.

Seaq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

29:

31

333

OCP OUTLINE .
OCP=GF=£1018=IM5

(Cont)

IMJ in Operete Mode

A, Application of IMJ Operate PWR
B. IMU Operational Test
C. G&N Voltage and Temperature Check

Checkout RCS Jets vie ACA (Para. 4.2.2.643.7s1)

A, ACA is exercised in roll, pitch and yaw while operating in
AGS guidence and pulse mode. Jet Driver commands and Caution
and Warning indications are verified for proper operation.

Deploy Landing Geer (Pars. 4¢2.2.10.4 (b) & 4.2.2.10.2)

A, Command appropriate ED simulators to fire and verify
associated CAUTION lights.

Activate and C/0 AGS (Pare. 4.2.2.6.5.3)

A, AGS turn on and set to standby

B. Set AGS to Operate Mode and perform AEA self test.

g&N Fine Align

A, Torque IMJ to +10 «0.1 degrees azimuth,

B. Torque IMJU to =5 0.l degrees pitch,

Ce Torgue IMJ to 430 0.1 degrees roll.

D¢ Verlry Stabilization and Control subsystem in off mode.

Main propulsion flag/velve status

A, Cycling ascent and descent regulator switches to checkout
associated flags measurements.

Checkout IM Relay of CSM Data to MSFN

A, Verification of VHF A (LMP) voice relayed via S-Bend to CTS.

Align AGS to PGNS, Monitor FDAI's (Para. 4¢2.2.6.5.7)

A, Verify on FDAI the transfer of IMU Azimuth, pitch and roll
angles to AGS.

DUA Turn-On (Para. 4.2.2.11.1.7.1)

A, Turn-on DUA
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Test Descrmion:

Seq. 38:

Seq. 393

8Seq. 4O:

OCP OUTLINE .
OCP=GF=61018~LM5

(Cont)
B, Verification ¢f Date Upiink

C. Clearing DUA counts

AGS State Vector Initialization (Para. 4e¢2.2.6.5.7)

A, Verify at DEDA, the transfer of IM and CSM state vectors
to the AEA,

B, Leave AGS in orvit align mode,
Ordeal Checkout (Para. 4.2.2.9.4)
A. Turneon ordeal assembly and c/o via FDAI's

B, Verify IMJ is aligned to 0° vie memsurement and meter
monitoring.

Checkout Docking Lts, (Para. 4.2.2.2.5)

A, Activate docking lights
B. Checkout docking lights

C. Deactivate docking lights )

Separation and First DPS Burn

Seq. 413

Seq. L2t

Seq. 43:

Seq, Lus

Seq. hs:

Load and initialize for Seperation Maneuver

A, Verify jet driver outputs for =X translet.icu initiated
at the DSKY,.

Select Modes for First DPS Burn

First DPS Burn
A, Perform ullage maneuver,
B, Start Descent Engine via DSKY command.

C., Verify descent HE pressurization, and desceat propellant,
fuses are vlown.

C/0 Tracking Light (Para. 4.2.2.2.5)

A. Turne-on, checkout, ead turn-off tracking light,.
Select EPS idodes for 2nd DPS Burn (Para. 4.2.2.2.3)

A, Inverter #2 turn-off and inverter #1 turn on.

B. Checkout amp and voltage readings on all bvatteries and buses.
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Test Description:

E.

Seq. L6:

VP WLLLNK
OCP=GF=61018=2M5

(Cont)

Propellants, Gases and Fluids Checkout

A,

Check RCS Systems A&B pressure and temperature Instrumentation

Check descent and ascent propulesion tank instrumentation,

Lunar Descent and Landing

Suit Fan and Glycol Turn On (Para. 4.2.2.3.3)

Turn on of suit fan #1 and Glycol Pump #1
Monitor HEO Separator Rate, Glycol Pump Delta P

A:tivate Auto-transfer powver

Check of IR (Pera. 4.2.2.5.9.3)

Self Check Landing Redar sim-ltaneous to running of
DUA tape #L4O.

Suit Fan and Glycol Pumn turn-off (Para. 4.2.2.3.3)

Turn cff of Suit Fan #1 and glycol pump #l.

«1 Fugctions Associated with Hover (Seg. 4e2.2.5.9.1)
Verify Descent Rate Switch Operation

Load LUA tape #33 intu LGC

Verify operation of CDR's ACA

Command Descent Engine on Via DSKY

Verify Opsration of CDR's TTICA

Verify Both Engine Stop Switches

RR Turn-On, Adjustment for Thermal Balance and Turn-Off
Para. 4.2.2.507.6.1

RR nower verification

B. Adjustment and verification of RR subt<ystem operation

RR prwer shut=off
tivation of Subsystems

Seq, L7:
A,
Be
c.
Seq. u4B8:
A.
Seqa. 49:
A,
Seq. 50t k:
£,
B.
C.
D.
E.
F.
Lunar Stay
A,
C.
Seq. 52¢ Deac
A,
Be
Seq. 53

CES Power down
Vent Descent Fuel-Ox

Checkoyt of EPS and ED (Para. 4.2.2.2.4 & i#.2,2,10.3)

Ive

Post ianding checkout of EPS

1, Monitoring the voltage and amperage of the buses and batteries

2, tverter #1 turn off and invertei #2 turn on
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Test Descriptiont

F,

Seq. 53:

Seq. She

Seq. 55:

Seq. 562

OCP=(GF=61018=1M5

(Cont)

(Cont)
B. Menually fire and checkout master axm ED simulators

AGS Lunar Align (Para. 4.2.2.645.7)
A, PGNS GYRO ~ COMPASSING

Bs Lunar Align

C. Align AGS to PGNS and c/o FDAI

Deactivate PGNS Lunar Stay

Lunar Stay COMM C/O and PLSS Test (Para. 4e2.2.11.1.7.2.1
& Le2e2.110leTolt)

A, S-Band Setup:
1. lo power config. (transceiver only, no pwr amp)
2. Lo Bit rate (1.6K bits/sec.,) PCM
3. TV Transmission - Hi and Lo frame rate
4, Relay of EVA voice and bio med data to MSFN
B. VHF Set Up:
1. Voice relay of MSFN to EVA ‘)

2. Dual EVA - Both CDR and IMP using PLSS space Suit
Comm Systems.

Pre-Launch

Seqo 57:

Seq° 58:

Seq. 59

Seq. 60:

Seq. 61=

Seq. 62:

Reactivation

A. Reactivate subsystems for launch checkout
Prgpellants, Geses and Flulds Status Check
A, Check RCS Systems Axp pressure and temperature instrumentation

B. Check ascent propulsion tanks and regulators instrumentation
C. Check ascent and descent water tank instrumentation,.

Select EPS Modes for Ascent Purn (Para. 4.2.2,2.3.2)
A, Tie ascent batteries in parallel with descent batteries.

B. Turn off Qescent batteries.

Activate Ascent and Descent O Tanks,

A. Checkout of associated C&WEA end instrumentation readmgs
Activate Ascent H20 Tanks

A, Checkout of associated C&WEA and instrumentation readings
Checkout AGS (Para, 4.2.2.6.5.3)

A. AEA Self«Check
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OCP OUTLINE
— OCP-GF=61018-IM5

Test Description: (Cont)

. c Seq. 63: Select Event Timer (Pare. 4.2.2.9.2)

Seq. 64t Select Mode for Ascent
A, Configure cabin for ascent.

Seq. 65: Activate, Self-Test and Deacti.ate RR-Ascent Burns,
Rendezvous & Docking

A, Verify manual slew of rendezvous radar

B. Self-Test rendezvous radar

;. C. Radar strobed by LGC for range and range rete output
¢ verified on DSKY

v . Seq. 66: RCS/ASC Intercounect

A. Valves connecting RCS and ascent propellants are opened
and verified.

Seq. 67t Suit Fan #2 and Glycol Pump #2 turn off., (Para. 4.2.2.3.3)

LN

G. Powered Ascent

3
C‘“ Seq. 68: Powered Ascent Arm Ascent, Engine and Auto Ascent (Para. 4.2.2.5.10)

AR H RO

A, Eusble and verify ascént engine

B. Initiate Auto ascen}t profiles.
1, Command ascent helium pressurization.
2. load DUA Tape #31 into LGC and initiate
3+ Verify ascent lLelium pressurization.

4, Auto Engine Of{

o e W ST AT R e SRR

Sege. 69: Suit Fan and Glycol Pimp Turn-0ff, Ascent Burns, Rendezvous
& Docking (Para. 4.2.:,3.3}

A, Turn-off suit far #2.
Bs Turn-off glycol ump #2.

Seq. 70: VHF Ranging TED

Seqg., 71: Command X-Axis RCS Birn, Ascent Burns, Rendezvous
& Docking (Para., 4.2,2.5.11)

A, Verify jet driver outputs for plus X translation initiated
at che DSKY,.

{
4
.
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Test Description:

H.

Scqe T28

Seq. T3:

Seq. Th:
AGS Abort
Seqs. T5:

Seq. 761

Seaq. TT:
Seq. T8:

OCP_OUTLINE

OCP=GF=61018=LM5

(Cont)
EPS Status Check - Ascent Burns, -ezvous & Docking

Fﬁmo h42.242.4 &10202.3 3 02T -

A, Verify ascent bvatteries and DC and AC buses.

Exercise Manual Translation and ACA as per docking Ascent
m zPa.ra.. E.20203030901)

A, Verify operation of commander's ACA
B. Place IMJ in standby
C. Verify operation of commander's T/TCA.

PGNS Shutdown
and Rendezvous
AGS Abvort-Abort Stage (Parao h020206.5.9 & h0202.6.5(3)(k))

A, Place IM in suto descent configuration

Be Reset event timer and install ED simulators

C. Initiate Abort and Avort Stage and monitor functions
D, Visually verify that proper ED simulators have fired.

Analog Autopilot Rendezvous (Para. 4¢2¢2.6.3.9.2)

A. Exercise the commander's T/TCA with the balanced couple
switch On, mode control switch in attitude hold, attitude
control switches in pulse and the AEA in orbit align.

B. Place the X translation switch in Le-jet position and
exercise the T/TCA.

C. Exercise the commander's ACA

D. Load DUA Tape #27 into the IGC and initiamte at DSKY

Securing After Test S&C Shutdown
LV to HV Switchcover

A, Perform the Descent LV to HV switchover if and when the
D.Cs Bus Voltage's falls below 27.0 V.D.C. during the
running of this OCP,.
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OCP QUILINE
OCP-GF -62000-CON-LM-5

Test Title:
LM Combined Subsystem Pre-FEAT Test - Control

Subsysten:

All IM Spacecraft Subsystems

Test Objective:

a. Provide a controlling document which will demonstrate the functional per-
formance and integration of multiple subsystems of the IM Spacecraft
Vehicle.

b. A Bar Chart will control the test flow serially or in parallel for:

OCP-GF-62000-ECS
OCP-GF-62000-INSTR
OCP-GF-62000-EPS
CCP-GF-620C0-EDS
OCP ~yF-620C . -G&N
OCP-GF-62000-PROP
OCP-GF-62000-RC3
OCP-GF-62200-COM
OCP-GF-52000-RAD
OCP-GF-62000-F3S

Ce A Constraint Chart will pcrovide alternate test flow if desired flow can-
not be maintained as a2 result of troubleshooting or other conditions.

a. Insure control of GSE support equipment by means of OCP-GF-62000-IFPC.

e. Insure initial LM Spacecraft Cabin Configuration.

f. Furnish the listings of applicable drawings, measurements monitored, non-
standard abbreviaticns and symbols, personnel requirements,
safety requirements, standard and special instructions, limited

life equipment and communication channel assignments.

Vehicle Configuraticns

Lscent and Descent Stages mechanically and electrically mated.
Location:
Integrated Workstand, Plant 5

4r zardous Operations:

DR DY,

Hazardous working conditions as outlined in the referenced Satellites.
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OCP-GD-62000-CON-LM-5.

Equipment Under Test:

EPS - Electrical Power Subsystem

LTG - Lighting Subsystems

PGNS ~ Primary Guidance and Navigation Subsystem
LR - Landing Radar Subsystem

RR - Rendezvous Radar Subsystem

AGS - Abort Guidance Subsystem

CES - Control Electronics Section

RCS - Reaction Control System

PROP - Propulsion Subsystem

EDS - Explosive Devices Subsystem

COMM - Communications Subsystem

INST - Tnstrumentation Subsystem (including Caution and Warning)
D&C - Display and Controls

ECS - Environmental Control Subsystem

Test Description:

1.

Authorizes the performance of all testing after ensuring that cooling
support has been made available via SMP 3356.

The STE directs S/S TC's (EPS, RCS, INST & EDS) in the serial execution
of discrete sequences within each of the satellites.

Parallel testing is initiated once the ECA's within the EPS S/S have
been flnctionally verified. Upon campletion of portions of EPS, RCS,
COMM and EDS tests, parallel testing of the G&N and PROP S/S is begun,
Vehicle activities are constrained during AOT and Fine Alignment
Sequences of the G&N satellite afterwhich G&N is then used to support
FCS for several sequences.

ECS and RAD testing commences in parallel. G&N support is directed for
several sequenc:s within the RAD satellite,

FCS testing is p:rtformed serially upon completion o” RAD testing with
G&N and RAD supp 'rh directed as required.

ECS heat load tesbs are performed upon completion of FCS followed by

188
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OCP QUTLINE
OCP-~-GD-62000-CON-LM-5

Test Description: (Cont)

parallel operation of the final sequences to verify performance of ECS,
PROP, COMM and EPS,.

8. The document provides the procedure for shutdown of Instrumentation,
removal of electric power and shutdown of cooling support upon completion
of all tests. This is followed by » verification of Bus Isolation per
EPS satellite.

9. The control document authorizes sequences of satellites to be performed
out of numerical oiiler. This design permits maximum flexibility in
performance of tests.
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S WG SRR PR



R Al L s P T

2t A

e ARV R

pa ¥ gaet

OCP OUTLINE
OCP-GF-62000-ECS-IM-5

Test Title:

IM Combined Subsystem Pre-FEAT Test - Environmental Control

Subsystem:

Environmentsl Control Subsystem (ECS)

Test Objectives:

8.

b.
Ce

d.

e,

f.

h.

To verify pump parameters and the response of the Heat Transport Section
(HTS) to the cabin temperature control valve settings.

To verify the performence of the Atmosphere Revitalization Section (ARS).
To verify the operation of the ECS Operationel Instrumentation.

To verify the operation of applicable ECS portions of the Caution and
Warning Subsyscems.

To verify the integrated performsnce of the HTS and ARS,

To verify the capability of the ECS cabin preésurization section tc
function properly in all of its operating modes while functionally inter-
faced with EPS and Instrumentation.

To verify the various electrical interlocks between the oxygen demand
regulators and the cabin pressure switch for the operation of the cabin
repress valve, the suit diverter valve, and the cabin fans.

To verify that WMS exhibits satisfactory flow characteristics with GNé
and to functionally check the WQMD's,

Vehicle Configurations

Mated

Location:

Integrated or Ascent Workstand, Plant 5

Hazardous Operaticn:

Pneumatic pressure to 250 psig

Equipment Under Test:

Heat Exchangers (H/X)

Temp Control Valves
Water Glycol Pumps (Primary & Secondary)
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OCP_OUTLINE
OCP-GF-62000-ECS-LM-5

Equipment Under Test: (Cont)

Test

002

Removal Cartridges

Suit Circuit Fans

Water Separators

Water Glycol Accumulator

Cabin Fans

Pressure and Temperature Transducers

CO» Pressure Sensor

Caution and Warning Lights

Circuit Breakers

Display Meters

Cabin Pressure Switch

Suit Diverter Valve

Secondary Water Regulator

Cabin Repregsurization Valve

Primary Water Regulators
Suit Isolation Valves (CDR, IMP)

Wa.er Quantity Measuring Device (WQMD)

Description:

Seq. 01l: Call to Stations

Seq. 02: Water Manegement Section

-

WQMD Calibration

The WQMD is calibrated for a 0.75 fill ratio for the Descent and
Ascent HpO tanks. A zero setting is obtained at a pressure of 11.9
PSIA nomina%, and a 100% setting at 47.0 PCTA nominal. (Para.
4.2.2.3.7.3 ‘

Water Tanks

The water tenks are pressurized with GN, to check the Caution and
Warning system at the following three pGints:

(Para. 4,2,2.3.7.2)

1. Low level (16 PCT) of D/S water tank.

2, Non-f U1 condition (95 PCT) of either or both A/S water tanks.

3. Unegqual ievel (15 pCT difference) between the two A/S watrr tanks.
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OCP OUTLINE
OCP-GF -62000-ECS-LM5

Test Description: (Cont)

Seq. 03:

Seq.
Seq.

seq.

Cse

8.

b.

WMS GN, Flow Tests
(Parao )"' .1,02 03 -7)

Verification of GN, flow and pressure decay is accomplished with the
primary, and redundant K0 regulators biased at 3.8 and 4.8 PSIG.

OCPS Verification and Descent and Ascent OarTank Checkout

OCPS Verification

1. Operation of the suit isolation valves is checked by simulating
loss of cabin pressure and suit pressure,
(Para. 4.2.2,3.5.2a)

2. The cabin repress valve, diverter valve and cabin pressure switch
are checked out with the 02 pressure regulators in all logic
configurations.

(Para. 4.2.2.3.5.4)

Tanks = C&WEA Verification

1. Descent 02 Tank - 'low level' caution light is activates at 135 t
85 PSIA. “(Pare. 4.2.2.3.5.6)

2. Ascent O2 Tank #1 - 'low level' caution verification of caution
light at™100 * 30 PSIA.
(Para. 4.2,2.3.5.6)

Oh: Atmosphere Revitalization Section (ARS)

O4-001: Suit Fan 1 Trot and Checkout of Suit Flow Valves in Suit Dis-

8.

connect Position (Normal Mode)
(Para. §.2.2.3.3a)

Verify that the valve position indicators (event lights) at
ACE operate for:

1. Cabin gas return valve

2. 0Op pressure regulators A & B
3. Suilt isolation valves

4, Suit circuit relief valve

Verify the operating parameters of suit fan 1.

Verify the flow division characteristic of either the CDR's or
IMP's suit isol. valve in the suit disconnect position.

04-031: COp Meter and’C/W Test

-1

{_Pa.rag hq20203.2)

Verify COo instrumentatior. and the high CO2 input to the ECS caution
light of the Caution and Warning Suosystem.
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OCP_OUTLINE

: OCP-GF-62w0-ECS-LM2
c Test Description: (Cont) ,

Seq. O4-052: Installation of LiOH Cariridges and C/0 of Sult Fan 1 Flow

ihrcugh Cartridges in Normal and Egress Mode
(Pa.ra- 1"-2-20303

a, Verify that with the LiOH cartridges installed and simulated
suit pressure drops, suit fan 1 can supply the minimum
specified flow in the normal and egress mode (4.8 and 3.7
PSTA respectively).

b. Verify speed of water veparatcrs 1 snd 2.

2., Vary suit differential pressure and record corresponding
suit supply flow.

¥ Seq. Ok-096: Pump Failure C/W Test

-‘;'j' a, Verify the primary glycol pump failvre input to the ECS
caution light of thc Caution and Warning Subsystem.,

i Seq. O4-105: Suit Fan 1 and Water Separator C/W Test

a. Verify suit fan 1 failure and water separator failure inputs
to the ECS caution light of the Caution and Warning Sub-
system.

@ Seq. O4-127: Suit Fan 2 Test (Normal and Fgress Mode)

a. Verify the operating parameters of suit fan 2 with simulated
suit pressure drops and the suit loor in the normal and
egress mode (4.8 and 3.7 PSTA respectively).

b. Vary suit differential pressure and record corresponding
suit supply flow.

Seq. Ok-164: Suit/Fan 2 C/W Test

a. Verify suit fan 2 failure input to the suit/fan warning
light of the Cauticn and Warning Subsystem,

Seq., O4-176: Removal of LiOH Cartridge

a. With suit loop at atmospheric pressure, remove primary and
PLSS LiCOH cartridges.

Seq. 05: Heat Transport Section (HTS) - Coolant Pump Checkout

a. Primary Glycol Pump Tests

1, Activate pump No. 2 and record its overatine parameters and
( ther. deactivate,

2. Activate pump No. 1 and record its operating parameter and
deactivate,

- m@‘wm s;fMJ
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Test Description: (Cont)

OCP CUTLINE
OCP-GF-62n00-FCS-L1.5

b.

Cs

Primary Glycol Purp Auto-Switchover (S/0

1. Verification of the autcmatic 8/0 to glycol pump No. 2 in the
event glycol pump No, 1 fails. Pump No. 1 CB is pulled simula-
ting failure and S/O is verified by observing the ACE event and
component caution light are on and the maintenance of pump
pressure.

Secondary Glycol Pumm Tesgt

(Para, 4.0.2.3.6.1)

1. Activate secondary glyccl pump and record its operating para-
meters and deactivate,

d. Glycol Overt and Glycol Accumwiator Low Level Test
{Para. 4.2.2,3.6.2)

1. Verifies the High Glycol Temp Input - greater than 50 deg., F,
(nominal) to the glycol caution light. Dry iuve is used to lower
the temp at the transducer inhibiting the c-. °n light which is
activated once more at the end of this se-..ce upon rise of temp
due to removael of the dry ice. The tempe. - re at which the
glycol caution light is reactivated is recorded.

2., Verifies the low glycol accumulator level input at ten percent
(10%) nominal to the glycol caution light. While the temperature
is inhihited by the dry ice, th: accunulator low level input is
verified,

3., Verification of proper accumulator level at glycol caution light
activation is accomplished by dreining the accumulator into the
Porteble Fill Reservoir (PFR).

4, Verify springlosd of .ucumulator at 5 to 15 percent by observing
that the pump outlet press-re (static) is within specification
limits,

5. Restore normsl accumulator coafiguration. Remove dry ice and
verify high glycol temperature input to cauti.n light greater
than 50 deg. F.

Seq. 06: ECS HTS System Head Curves

-1

b.

Var; glycol flow and temperaturz through primery glycol loop and re-
cord delta P across the pumps and purmp discharge pressure at each
flow,

Very glycol flow and temperature through secondarv glycol loop «ud
record pump discharge pressure at aach flow.
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Test Description: (Cont)

seq. 073

8¢

H/X snd Cabin

OCP OUTLINE

OCP-GF-62000-ECS-LM5

rature Control Functional Test

Para, 4,2,2.3.6.3)

Verify the ability of the glycol loop to respond to hot and cold

cabin temperature control valve settings by establishing and record-

ing relatjonships of temperature at various points in the primary

glvcol loop for the maximum cool, normal, and maximum heat positions
of the cabin temperature control valve.

seq. 08—000

To

Seq. 08-055:

Suit Circuit Assembly - Heat Transport Section Interface

Functional Test (Egress Mode, 3.8 PSIA Nominal)

Verify the ability of the suit loop and the HTS to function
together to control the suit loop temperature and to remove
similated metabolic water which is introduced into the suit
loop as steam,

(Para. 4.2.2.3.3 b & 4.2.2.3.6.4)

Seq. 08-057
To

Seq. 08-112:

e

Seq. 09:

a.

b.

Suit Circuit Assembly - Heat T

rt Section Interface

Tunctional Test (Normal Mode, 4.0 PSIA Nominal)

Verify the ability of the suit loop and the HTS to function
together to control the suit loop temperature and to remove
a simulated metabolic load which is introduced into the
suit loop as water and heat, .

(Par. 4.2.2.3.3 & L4.2.2.3.6.4)

ECS Shutdown and Water Collection

Shutdown ECS and GSE which were operational in previous
sequences.

Drain accumilated water in suit loop and GSE.

1.
2.

3.

L,

5.

Record volume in GSE water reservoir.

Record volume of H20 from lines to ri<servoir.

Verify less than 25 CC of H20 per separator has collected in
Hao separator housing drain tank and record.

Drain Hp0 accumilated in 'canned-man' (1sCc 430-91033-11)
from H0 drain, cabin port and suit port and record.

Reconfigure to all fittings and valves to OCP initial

configuration.
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OCP OU''LLNE

OCP-GF-62000-ECS -LM5

Test Description: (Cont)

Seq. 10: Drying Suit Loop and Canned Man

a. ]()ry 1):he Stimli Generator Test Set (SGTS) and the Suit Circuit Assy.
SCA).

1. Remove the hoses from the SCA to SGTS.

2, GN> flow established through the SCA's and also through the
SGTS (ISC 430-91033-11)

3. After drying is accomplished, original equipment configuration is
established.

Seq. 11: Securing After Test

a. During Seq. 11 a pressure integrity and leak check is performed at
the WMS/ARS interface which corsists of the H;0 separator discharge
lines and reference pressure lines,
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OCP OUTLINE
OCP-GF -62000-INSTR-IM5

Test T:tles

IM Combined Subsystem Pre~FEAT Test - INSIR
Subsystem:

Instrumentation
Test Objectives:

a. To turn-on the IM Instrumentation Subsystem and to provide minimal ver-
ification of the adequate operation of the PCMIEA.

b. To test the logic of those CWEA data channels available at the SCEA GSE
Connectors.

Vehicle Configuration:
1. Planned - Electrically coanected stages (Ascent and Descent)
2. Minimum - Ascent Stage with stes. -.g interconnections shorted to
simulate attached Descent Steg:
Locationg
Integrated Test Stand, Plant 5 CEF

Hazardous Conditions:
Not Applicable
Equipmert Under Test:

PCMI'EA

SCEA # 1

SCEA # 2

CWEA

Selected Transducers

Test Descriptions:
Seq, 001: Call to Statioms
Seq, 002: Instrumentation Turn-On and Verification
a. PCMTEA /GSE Umbilical Interface Verification (Hi-Bit Rate)

be PCMIEA mission elapsed time reset verification.
Ce EPS AC and DC CRT bus readout check.
d. PCMIEA and SCEA remote turn-on verification.

e. PCMIEA oscillator failure detection circuit (Hi-Bit Rate).
Seq. 003: CWEA Displays Turn-On and Self-Test

&, CWEA displays turneon

be CWEA displays selfetest
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Test Description: (Cont)

OCP_OUTLINE

Seq, OOk: CWEA Stimuli Generator Test

8.
b
Il

{

lc.

a
o
N
g.
h.
i.
5
k.
1.

m,

n.

CES AC Warning
CES DC Warning
AGS Waming

Pre Amps Caution
Heater Caution

02 Qty Caution
Inverter Caution
ASC Hi Reg Caution
RCS Caution

ASC Press Warning
Water Qty Caution
Battery Caution
ASC Qty Caution

Des Qty Caution
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OCP_OUTLINE
OCP-GF-62000-EPS-LM5

Test Title:

IM Combinsd Subsystem Pre-FEAT Test - EPS

Subsystem:

Electrical Power Subsystem (EPS)

Test Objective:

8.

b.

d.
€.

f.

g.

Demonstration of proper functional operation of Ascent Stage EPS and
related contrcls and displays.

Demonstration of proper functional operation of Descent Stage EPS and
related Ascent Stage IPS controls, displays and interfaces.,

Verification of accuracy of EPS cabin meters and ACE-S/C voltage and
current readouts.

Measurement of resistance of EPS main power paths.
Verification of isolation of translunar busses,
Verification of external IM power interfaces.

Demonstration of proper functionsl operation of interior and exterior
lights operated by cabin panel controls.

Vehicle Configuration:

Mated Stages

Location:

Integrated Workstand, Plant 5 CEF

Hazardous Operations:

Tracking light operation (eye protection needed)

Equipment Under Test:

Ascent Stage Electrical Control Assemblies (2)
Inverters (2)

Deadface Relay

Relay Junction Box

Descent Stage Electrical Control Assemblies (2)
Lighting Control Assembly (LCA)

Tracking Lights

Docking Lights

Flood Lights

Panel Lights

Portable Utility Lights

199

B e e

wrerenghunaian e, e 3




. ety

wE TN

PSR b s

OCP_OUTLINE
OCP-GF ~62000 -EPS -LM5

Test Description:

Seq. OL:!

A

Seq. 02:

a,

Seq. 03:

Seq. Ol

Seq. 05
Seq. 06:

b,

Ce

d.

Seq. OT:

8,

Call to Stations

Verification that required persomnel are at their respective
stations,

EPS Activation Bus Power on, via J167

Verification that the GSE and the vehicle are in the proper
configuration for application of power, and the applying of GSE
power to the vehicle busses. (Para 4.2,2.2,2.C2)

AC Isolation Power Transformer Turn-on

Utilization of ground AC power is required for preliminary
instrumentation checkout.

Lighting Test Set Set-Up

Verification that the Lighting Test Set is properly configured to
support lighting requirements. ‘

Inverter Functional Test

Verification, for each invérter, of output voltage and frequency,
on ACE-8/C. (Para. 4.2.2.2.L a2)

Verification, for each inverter, of output voltage on the cabin
voltmeter. (Para. 4.2.2.2.4 al).

Verification of inverter selection by means of cabin cuntrols.
(Para. 4.2.2.2.4 b & ¢)

Measurement of each AC bus voltage under load (utilizing GSE
load bank),

Response of caution and warning

Ascent ECA power on Procedure

Verification that the GSE and the vehicle are in the proper
configuration for ascent vehicle power, and the actuasl tum-on
of ascent vehicle power.
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OCP OUTLINE
OCP-GF -62000~EPS-LM5

ﬁ Test Description (Cont)

Seq. 08
&
Seq. 09:

8.

b.

c.

Seq. 10,
1, iz,
13, 14,

Seq. 16:

Ascent Battery Cebin Disglays, ACE-S/C Displays, and Feeder Line

Verification

Verification for each ascent stage ECA, of:
(Para. 4.2.2.2.2. a2)

1. Normel main feeder contactor operation.

2. Alternate main feeder contactor operation.

3. Associated cabin battery status flags and controls,
Comparison of precision voltmeter readings with IM cabin volt-
meter and ACE-S/C readouts of voltage for each of the following
vehicle measurements points: (Para. 4.2.2.2.2, al)

1. Commander's DC bus

2. System Engineer's DC bus

3. Zach of the ascent bhattery feeders

Utilizing GSE load bank, comparison of precision ammeter readings
with IM cebin ammeter and ACE-S/C readouts of current for each

of the ascent battery feeder current monitors.
(Pars, 4.2.2.2.2b)

Ascent ECA Malfunct?on Logic

Verification, for each ascent stage ECA, of:

1. Response to simulated reverse current condition. (LSPL70-2
Part II Para. 4,2,2,2.3.2 a,e,f,g,4 and k)

2, Response to simulated over-current condition. (LSP4T0~2
Part II Para, 4.2,2,2,3.2 a,b,c and d)

3. Response to simulated over temperature condition.

L, Response of caution and warning to simulated cver-current and
reverse current. (Para, 4.2,2.2,3 b)

Verification of Digg}ay Clrcuit Qggration

a., Verification of control over EPS displays by operating the
display circuit breaker.
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OCP OUTLINE
OCP-GF-62000-EPS-L115

Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

17:

8.

21,

22, 23,
2k, 25

Independency of ECA Controls

Verification of Commender's and System Engineer's redundant control
circuitry as follows:

1. ASC ECA (Para., 4.2.2.2.2, g3)
2. ASC ECA Control (Para. 4.2.2.2,2, ght)

Check of Battery Isolation From the Busses

Verification that the ascent batteries feed the proper bus both in
the normal and back-up modes of operation.

Verification of IMP and CDR Independency

Verification of isolation between Commander's DC bus and System
Engineer's DC bus.

Descent ECA Power on Procedure

Verification that the GSE and the vehicle are properly configured
for aepplication of descent vehicle power, and the actual application
of descent vehicle power.

Descent Battery Cabin Displays, ACE1§/C Displays and Feeder Line
Verification

Verification, for each descent stage ECA electrical control sub-
assembly, of: (Para, 4.2.2.2.2., a2

l. Battery high voltage main feeder contactor operation

2. Battery low voltage main feeder contactor operation

3. Associated cahin battery status flags and controls

Comparison of precision voltmeter readings with IM cabin voltmeter
and ACE-S/C readouts of voltage for each of the following vehicle
measurement points:

(Para, 4.2,2.2,2a1)

1. Commander's DC bus

2, System Engineer's DC bus

3. Each of the Descent battery feeders
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OCP OUTLINE
OCP-GS-62000-EPS-LM5

a Test Description: (Cont)

C.

Seq. 26:

&,

Seq. 27

-8

Seq. 28,

29,30

8.

b,

Ce.

o
.

Utilizing GSE lced bank, comparison of precisicn ammeter readings
with LM cebin ammeter and ACE-S/C readouts of current for each of
the descent feeder current monitors.

(Para. 4,2.2,2.2. b)

Cross Tie Balance Load Feeder Line Check

Measurement of voltage drop of Cross Tie Balance Load Feeder
Lines,

LUT Feeder Line Verification
Para, 4.2.2.2.2 P/O 4

Verification of LUT power transfer interface
1. Relay junction box LUT power contactor operation

Measurement of voltage drop of LUT feeder line.

Descent Battery Cabin Displays, ACE-S/C Displeys, and Feeder Line

Verification

Verification, for each descent stage ECA electrical control sub-
assembly, of:

(Para. 4.2,2,2.2. a2)

1. Battery high voltage mein feeder contactor operation

2. Battery low voltage main feeder contactor operation

3. Associated cabin battery status flags and controls

Comparison of precision voltmeter readings with L.” cebin voltmeter
and ACE—S/C readouts of voltage for each of the following vehicle
measurement pointss

(Para. 4.2.2.2.,2 al)

1. Commander's DC bus

2. System Engineer's DC bus

3. Each of the descent battery feeders

Utilizing GSE load bank, comparison of precision ammeter readings
with IM cabin ammeter and ACE-S/C readouts of current for each of

the descent feeder current monitors.
(P&ra. ’+.2.2.2.2. b)
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OCP-GF~62000-EPS-LM5

Test Description: (Cont)

Seq. 31: Redundant EPS CB Verification

a. Verification of Commander's and System Engineer's redundant control
circuitry as fcllows:

1. DES ECA (Para. 4.2.2.2.2 gl)
2. DES ECA Control (Para. 4.2.2.2.2 g2)

b, Verification of battery deadface relay contactor operation (relay
junction box and deadface relay box) (F.va 4.2,2.2,2 £2)

Seq. 32¢ DC Bus Isolation

a. Verificetion of isolation between Commender's DC bus and System
Engineer's - 7 bus.

Seq. 33: Docking Lights Checkout with Simulated Components

a. Verifica.ion of docking light operation; (Para. 4.2.2.2.5 P/O a)

Seq. 3h: CSM Interface Verification
Para, 4.2.2.2.2 e)

a. Verification of CSM power transfer interface.

1. Operation of power contactors connecting CSM power to LM
Commander's JC bus.

2. CSM control of descent stage contactors.

Seq. 35: LUT/Descent ECA Switchover
Para, -202.2.2 a

a. Verification of LUT control of descent stage ECS power contactors.

Seq. 36

Seq. 37: DC/Bus Fault Light Verification
Para. 0202.2.2 P;o is

a. Verification of DC Bus Fault Light by:

1. Energizing Commander's bus with de-energized System Engineer’s
bus shorted to ground (bus tie circuit breakers open)

2. Energizing System Engineer's bus with de-energized Commander's
bus shorted to ground (bus tie circuit breakers open)
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‘ Test Description: (Cont)

Sl

Seq. 38:
a.
Seq. 39:
a.
Seq. u49:
8.
b‘
Ce
Seq, k1,
k2, 43,
LL, ks,
46, 47,
48 :
8,
Seq. L9:
8.

X-Lunar Bus lsolation Check (1st Run)

Verification of isolation of translunar busses from vehicle ground
with translunar loads disccmnected.

Automatic Power Switchover with Abort Stage Switch
3Para. [.2.2.2.2 P70 £3)

Verification of Abort Stage Switch - commanded automatic power
switchover between Descent Stage and Ascen* Stage power sources
without nower interruption under worst case conditions of:

1. Minimum voltage

2. Removing of redundant paths of ECA control from the Commander's
DC bus then the System Engineer's DC bus.

Window Heater Check and Isolation Power Transformer Tum-01_1

Verification of AC windov eater operation
Verification of DC window heater operation

Utilization of Ground AC power is required to support other sub-
systems.

Descent ECA Malfunction logic

Verification, for each battery malfunction circuitry in descent
stege ECA's of:

1. Response to similated battery over temperature

2. Response to simulated HV overcurrent condition (Para.t.2.2.2.3.1-
a, b, ¢, 4, e, £ and P/O m)

3. Response of Caution and Warning to similated overcurrent.
(Para. 4.2.2,2.3 P/O b)

Descent ECS Low Voltage Taps On

Preparation of descent battery taps for following sequences
(Para, 4.2.2.2.2 P/O a)
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OCP-GF -62000-EPS-LM5
Test Description: (Cont)
Seq. 50,
51, 52,
53 ¢ Descent ECA's Low Voltage Overcurrent Test

e. Verification, for each battery malfunction circuitry in descent
stage ECA's of:

1. Response to simulated LV overcurrent condition
2. Response of Caution and Warning

Seq. 54: Descent ECA High Voltage Taps On

a. Preparation of descent battery taps for following reverse curvent
sequences. (Para. 4.2.2.2.2 P/0 ag

Seq. 55,
56, 57,
58 : Descent ECA's Reverse Current Test

a. Verification, for each battery malfunction circuitry in descent
stage ECA's, of:

1. Response to simulated reverse current condition
(Para. 4.2.2.2.3.1 - a,g,h,i,j,k,1 & m)

2. Response of Caution and Warning to simulated reverse current.
(Para. 4.2.2.,2.3 P/O b)

Seq. 59: IM/CSM Interface Continuity Verification

a. Verification of CSM interface continuity.

Seq. 60: Configuration for EPS Support

a. Verification that EPS Subsystem is secured and prepared to support
other subsystem testing.

Seq. 61,
62, 63,
64, 65,
66, 67,
68, 69,
79, T1,
72, 73,
™, 75,

76 : Liggtigﬁ Tests
Para, 02.20205 a)
a. Verification of power failure indicator (PFI) lights using
Lighting Test Set (LTS).
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Test Description: (Cont)

b.

Ce

d.

€.

.

h,

i.

Je

k.,
1.

m.

N,

Q.

Verification of integral lighting and override control using LTIS.

Verification of crewman's optical alignment sight interface using
COAS Test Set.

Verification of tracking light wiring using the tracking light
simulator.

Verification of flood lighting and dimmer control response using
the LTS. (Para. 4.2.2.2.5 bl)

Verification of numeric lights interface

1. Checks utilizing GSE LTS to preclude damage to Light Control
Assembly (LCA).

Verification of Sequence Camera interface using Scquence Camera
Test Set.

Verification of Portable Utility Light interface using Sequence
Camera Test Set,

Verification of actual vehicle tracking light,

Provision for utilizing the lighting test set for extended periods
in order to support other subsystems.

Verification of numeric lighting outputs from ICA.
Provision for demating Lighting Test Set.

Verification of mumeric lighting outputs from LCA.

1. Check of dimmer control response. (Para. 4.2,2.2.5 b2)
2. Check of dimmer override. (Para. 4.2.2.2.5 b2)
Verification of integral lighting outputs from LCA.

1, Check of dimmer control response. (Para, 4.2.2.2.5 b3)
2, Check of dimmer override., (Para. 4.2.2.2.5 b3)
Verification of annunciator light output from LCA

1. Check of dimmer comtrol response.(Para. 4.2.2.2.5 b2)
2. Check of dimmer override. (Para. 4.2.2.2.5 b2)
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Test Description: (Cont)

Seq. 77t X-Lunar Bus Isolation Check (Final Run)

a. Verification of isolation translunar busses from vehicle ground with
translunar loads connected, (Para. 4.2.2.2.2 h)
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OCP QUILINE
OCP-GF-62000-EDS-LM5

' Test Title:
IM Combined Subsystem Pre~FEAT Test - EDS
Subsysten:
Explosive Devices Subsystem (EDS)

Test Objectives:

a, Demonstration of proper functional operation of Explosive Devices
Circuitry.

b. Verification of proper circuit isolation and firing circuit resistence.

Vehicle Configuration:

S ARTR

Mated Stages

+ Location:

s g

Integrated Workstand, Plant 5 CEF

Hazardous Operations:

@ Not Applicable
,; Equipment Under Test:
4« ED Relay Boxes
‘} Delay Timer
f& Pyrotechnic Batteries
z Test Description:
X Seq. Ol: Call to Station
) g: ‘ Seq. 02: EDIS Registance Measurements
@ Seq. 03: Megohmmeter Measurement Checks

B a. Verification of 100 megohms minimum isolation between:
- (Para, 4,2,2,10.3)

1. Active Conductors
2. Active Conductors and Ground
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Test Description: (Cont)

Seq. O4:' Firing Line Resistance Meagurement Of System A
(Para, 4.2.2.10.3)

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

8.

b.

05:

8¢

a.

b

Verification, by precision measurements, that firing circuit
resistances are within specified critical range.

Verification of circuit integrity.

Firing Line Resistance Measurement of System B
(Para. L.2,2.10.3)

Verification by precision measurements, that firing circuit
resistances are within specified critical range.

Verification of circuit integrity

ED Battery Check

Verification of ED Battery Polarity
Check of ED Battery Voltage

Staging Timing Sequence Set-Up

Installation and check of steging timing circuitry initiator
simulators., (Para. 4.2.,2,10.2 a)

Staging Timing Sequence Check

Verification of correct staging timing operation. (Para.t.2,2,10.2 c)

Firing Line Verification Check

Installation and check of firing circuit initiastor simulators.
(Parao l+.2.2.10.2 a)

ED Functional Test Set-Up

System A and System B Battery Functional Check

Check of ED battery circuitry

System A Functionasl Check

Firing of related initiator simulators and closing of associated
relays during activation of manusl cabin ED controls.
(Para. 4.2.2.10.3)

Monitoring of the above vie the ACE-S/C. (Para. 4.2,2.10.2 g)
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OCP OUTLINE
OCP-GF-62000-EDS -LM5

' Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

C.

13:

8.

Ce

17:

8,

Monitoring of transient responses throughout the functional check.
(Para. 442.2410.3)

System B Functional Check

Firing of related initistor simulators and closing of associated
relays during activation of manual cabin ED controls.

(Parao h.2.2.10a 3)

Monitoring of the above via the ACE-S/C. (Para. %.2.2.20.2 g)

Monitoring of transient responses throughout the functional check.
(Para. 4.2.2.10.3)

System A and System B Functional Check

Firing of related initiator simulators and closing of associated
relays during activation of manual cabin ED controls,

(Para. 4.2.2.10.3) '

Monitoring of the above via the ACE-S/C. (Para. 4.2.2.10.2 g)

Monitoring of transient responses throughout the functional check.
(Para. 4.2.2,10.3)

Abort Stage Asc Press Check

Check of Ascent Engine Pressurization of both System A and System B
separately using the Abort Stage switch., (Para., 4.2.2.10.3)

Monitoring of transient responses throughout the function check
(Para. 4.2.2.10.3)

Descent Engine (He) Pressurization Check

Check of Descent Engine Pressurization utilizing DECA engine on
command. (Para. 4,2.2.10.3)

Monitoring of Descent Engine (DF) Pressurization function check via
the ACE-S/C (Para. 4,2,2,10.2.G.2)

Monitoring of transient responses throughout the functional check,
(Para. 4.2.2,10.3) .

Stqgg Command Verification

Verification of stage command to System A and System B separately
via AELD engine start commend. (Pera., 4.2.2,10.3)
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OCP OUTLINE

OCP-GF-62000-EDS-ILM5

Test Description: (Cont)

b. Monitoring of stage command verification by the ACE-S/C.
(Para, 4,2,2,10.2.G.3)

c. Monitoring of transient responses throughout the function check
(Para. )4‘.20201003)

Seq. 18: lLanding Gear Deploy Switches Check

a. Check of Landing Gear Deploy switches circuitry.
(Para. 4.,2.2.12.2,1.4)

Seq. 19: Temperature Transducer Simulation Check

a. Check of temperature transducer circuitry. (Para. 4.2.2.12.3.1.a).
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Test Title:

IM Combined Subsystem Pre-FEAT Test ~G&N

Subsystem:

Guidance and Navigation

Test Objectives:

8. To verify normal operation of the Guidence and Navigation power supplies
and IMU temperature control circuitry.

b. To operationally check the LM Guidance Computer and DSKY.

Cs To verify accuracy of the LGC clock,

d. To verify operation of the computer control and reticle dimmer assembly.

€. To verify dynemic operation of each Gimbal stebilization loop.

f. To verify operation of each Gimbal torquing loop.

g+ To verify proper operation of turn-on and shutdown procedures.

h. To verify that the G and N subsystem is operationelly reaedy to support
further vehicle integrated testing.

i. To verify all stimuli and response between ACE-S/C and G and N subsystem.

Je To verify proper operation of the LGC at high and low operating levels of
the LGC +4 and +14 VDC power supplies.

k. To verify PIPA and IRIG operation during IMU operational test.

l. To verify IMU CDU moding, CDU repeating accuracy, CDU command sccuracy,
CDU command rate, and FDAI linearity test.

m, To verify signal conditioning assembly/PCM interface.

n, To obtain and verify IRIG scale factor error for each IRIG.

0. To obtain and verify PIPA bias and scale factor error for each PIPA.

P. To obtain and verify stable member normal bias drifts about the input
axes of the IRIG's (NBDX, NBDY, NBDZ).

4. To obtain and verify stable member acceleration sensitive drifts about

the input axes of the IRIG's due to acceleration along the spin refer-
ence axes (ADSRAX, ADSRAY, ADSRAZ).
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Test Objectives: (Cont)

T. To obtain and verify stable member accelerriion sensitive drifts about the
the input axes of the IRIG's due to acceleration along the input axes

(ADIAX, ADIAY, ADIAZ).

s, To determine aximuth and elevation measurement of the AOT three LOS's by
mesns of optical targets. Calculation of the angles between the LOS's
and verification by LGC computation using AOT optical sighting data.

t. To determine the ability of the G&N system to align the steihle merber
to a pre-determined orientation with respect to an earth relerence
coordinate frame, based on optical sightings.

Min Vehicle Configuration:

? Ascent Stage/Descent Stage
Location:
Integrated Workstand, Plant 5

Hazardousggperation:

Not applicable,

Equipment Under Test:

R

Inertisl Measurement Unit (IMU)
IM Guidance Computer (LGC)

R L TN

Coupling Date Unit (CDU)

L B

Power and SERVO Assembly (PSA)
Computer Control Reticle Dimmer Assy(CCRDA)
Pulse Torque Assembly (PTA)

Displays and Keyboard (DSKY)

T AN A W

Signal Conditioner Assembly (SCA)
Alignment Optical Telescope (AOT)
Navigation Base (Nav Base)

"A" Harness

N
.

"B" Harness
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Test Description:

Seq.
Seq.
Seq.

Seq.

Seq.,

Seq.

Seq.

O1:
02:
03:
8.
b.
Ols

- Y

b.

05:

-1

8.

b.

b.

Call to Stations

Support Systems Status Verification

Preliminary AOT Mechanical Check and Heater Current Test

AOT Mechanical Operation Check
ADT Heater Current Checks

MU Standby Power Tuvrn-On

Appl! cation of IMU Standby Power.

Verification of Portable temperature controller. (PTC) transfer
of IMU Heater Power to vehicle power,

1GC/DSKY Power Turn-On

Application of LGC/DSKY power.
Verification of ILGC Power Supply.

IGC ngrational Test

DSKY Check
1. Verification of DSKY cepability for Data Entry.

2. Operational check of DSKY Status Lights and Electroluminescent
Numeric Elements,

LGC Check

1. LGC Self Test

2, Verification of alarms and interrupt programs.

3. Verification of LGC arithmetic operations, and timing operations.

IGC Voltage Margin Test

Insertion of known voltages into + LVDC and +14VDC power supply
feedback loops. :

Verification of proper LGC operation at the following cambinations
of voltage levels,
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seqg.

Seq.

Seq.

Seq.

&

b.

Ce
13s

8e

b

1. High + 14VDC High + 4vDC
2. High + 14VDC Low + 4VDC
3. Low + 14VDC Low + LVDC

4, Low + 14VDC High + LVDC

IM Guidance CoQuter Clock Test

Operational Check of Computer Clock by averaged computated readings.
LGC Clock Test in the I1GC Standby Mode.

Computer Control and Reticle Dimmer Assembly Check

Verification of CCRD Capability for LGC Data Entry.
Check of AOT Reticle Dimming Control.

IMU Operate Power Turn-On Test

Application of IMU Operate Fower.
Verification of G&N ACE-S/C Measureme:ts.

_'I_T;eggerature Control Verification Test

Verification of PIPA'r temperature and stabilizetion durir. G&N
standby and operate modes,

G&N Parameter Test

Verification at ACE-S/C of G&N measurements.

Functional checkout of PIPA pattern selection using PSAAM and
ACE-S/C Controls.

Verification of G&N High Rate Measuremen.s.

IMU Operational Test

Verification of proper IMU operation by performance of test program
which computes values of local 'g' and horizontal earth rate.

PGNS Operational Test

Verifies the IMU, CDU repeating accuracy, CDU cummand accuracy,
(DU command rate, FDAI end Gasta commands.
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Test Description: (Cont)

Seq. 15,
16, 17

- 1Y

Seq. 18,
19, 20 :

Qe

Seq. 21:
Seq. 22:

8e

Seq. 23:

Ce

Seq. 24t
e
b.

Ce

IMU Gimbal Friction Test

Determination of IMU Gimbal friction levels of the outer, inner and

middle gimbal by means of gimbal torgquing through positive and
negative angles.

IMU Gimbal Step Response Test

Verification of stabilization loop response of inner, outer and
middle gimbal by means of step voltage inputs to each servo
amplifier.

Verification of Gimbal Friction and Step Response Tests

IMU Cage Test

Verification of IMJ Cage Switch operation by neans of monitoring
platform response.

IRIG Scale Factor Test

Torquing of platform through predetermined angles.
Computation by IGC of each IRIG scale factor error.
1. Display of scale factor errors on DSKY and at ACE-S/C.

Determination of + X, + Y, + Z, IRIG scale factor errors by
averaging of Data fram all three test runs.

IMU Performance Test

Positioning of platform in various preselected orientations.
Display of individual test results on DSKY and at ACE-S/C.

Calculations oun Data resulting from IMU performance test program
to obtain and verify the following IMU parameters:

l. PIPA bias parameters,
2. PIPA Scale Factor Parameters,
3. Nommal Bii~ drift parameters (NBDX, NBDY, NsDs)

4, Accelceration sensitive drift parameters, due to acceleration
along spin reference axes (ADSRAX, ADSRAY, ADSRAZ)

5. Acceleration sensitive drift parameters, due to acceleration
along input axes, (ADIAX, ADIAY, ADIAZ)
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Test Description: (Cont)

. d.

Seq. 25
&
Seq. 26:

8.
b,
Seq. 27:

8.

b.

Seq. 28:

8.

Ce
d.

€,

Seq., 29:

Comparison of results with last three sets of lab determined
parameters,

1. Provision in CCP for performance of two additional runs cf IMU
Performance Test if out of tolerance conditions are shown by
the comparison.

IMU Performance Test

Retest No. 1
Retest No., 2

Preliminary Positioning and Adjustment of Optical Targets

Calibration Data is inserted into computer for all six detent
positions.

Position all three theodolites for max AOT field of view.
l. With dioptometer mount adjusted for max focus.
2. Azimuth scales set to zero.

AOT Functional Accuracy

Sighting of optical targets (theodolites) by AOT in three detent
positions,

Measurement of IOS Azimuth and Elevation angles by optical targets.
Messurements of LOS shaft and trunnion angles by AOT.

Calculation of AOT line of sight angles (X and X2)

1GC computation of AOT line of sight angles. (X1 and X2) using

AOT shaft and trunnion angle measurements and manufacturer's

calibration 2ata.

Comparison of LGC computed I0S (X1, and X2) with same angle
calculated from optical target data.

G&N Fine Alignment

Verification of accuracy of command IMU orientation, based on
optical sighting data.

1. Determination of IMUJ present and desired orientation at start
of alignment test.
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‘. Test Description: (Cont)

Seq. 30:
a,.
be.
Ce

Seq., 31:

8.

a. Sighting of optical targets by AOT.
b. Measurement of true azimuth and elevation of optical targets.

c. Measurement of optical target shaft and trunnion angles by
AOT

d. Entry into IGC of:
1. IMU stable member azimuth
2. Site Latitude
3. True azimuth and elevation of optical targets
4, AOT detent code and star code
5. AOT sighting measurements

2, Fine Alignment
a. IMU stable member aligmnment to desired orientation.

b. Monitoring of gravitational components of horizontal
PIPA outputs to determine accuracy of aligmment.

c. Repeat of alignment procedures using another orientation
in which different PIPA's are in the horizontal plane.

PGNS Shutdown

Verification of gimbal parking procedure.

Removal of IMJ operate, LGC/DSKY, and IMU standby power.
Verification of transfer of IMU Heater power to PIC.
G&N Abbreviated Turn-On

Abbreviated secondary turn-on of the G&N subsystems with only
necessary verification made of the following:

l. IMU standby power turn~-on.
2. 1GC/DSKY power turn-on.
3. IMU operate power turn-on.

4, Coarse aligm to zero.
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Test Description: (Cont)

Seq. 32: Dowmmode to G&N Standby

a. The transfer of G&N system from the operate to standby mode, for
support of related OCP,

Seyg. 33: Mode to GXN Cperate

a. Enables ch: G&N system to transfer from standby back to an operate
mode to sunport releted OCP,
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. Test Title:
LM Combined Subsystem Pre~FFAT Test -~ Propulsion
Subsystem:
Propulsion (PROP)

Test Objectives: Test No,' 1

To provide an end-to-end check or channel identification of electrical paths
associated with pressure transducers, temperature transducers, and valve
position indicators of the Descent and Ascent Propulsion Subsystems.

Test No, 2

To verify performance of the Descent Propellant Quantity Gaging System Control
Unit.,

To ve;ify D/C PQGS Control Unit Telemetry Outputs and cabling interfaces with
ACE-S Co

To verify D/S PQGS Sensor Circuitry.
To verify operation of the D/S PQGS (Quantity Indicator) cabin displey.

c To verify operation of the Ascent and Descent Engine Propellant low level
sensors under empty tank conditions via ACE-S/C Telemetry Downlink.

Test No, 3

To verify the Functional Operation and leakage integrity of the Descent

t Engine at low pressure.

To ascertain that the propellant feed section and descent engine propellant
”;'3 passeges do not have any restrictions.

To verify the proper operation of the thermasl relief capability of the engine
¥ pre-valves and check internal leskage of the valves.

To provide an end-to-end check or Channel I.D. of electrical paths associated
with the Descent Engine Instrumentation.,

Vehicle Configuration:

Ascent and Descent Mated

Location:

i

Integrated Workstand, Plent 5

Hazardous Operation:
Pneumatic Pressures up to 200 PSIG
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Equipment Under Test:

Ascent Fuel Propellant Section
Ascent Oxid Propellant Section
Descent Fuel Propellant Section
Descent Oxid Propellant Section
Ascent Helium Supply Section
Descent Helium Supply Section
PQGS Control Unit

Sensing Probes (4 D/S and 2 A/S)
Display Meter

Propellant Shut-Off Valves, A, B, C & D
Solenoid Valves A, B, C & D
Fuel Pre-Valves (2)

Test Description:

Seq. Ol: -Call +o Station

Seq. 02: Ascent Propulsion Transducer Ambient Check and Valve Position
Indicator Channel I. D,

a. Verification of the functional operation and Channel I.D. of the
individual Ascent He Reg 1 and Ascent He Reg. 2 Solenoid Latching
Valves during cycling by:

1. Actuating solenoids by Ascent He Reg. switches .
(Para. 4.2.2.9.1 (b) )

2. Verification of proper cabin flag displays. (Para. 4.2.2.9.1
(2) and (b))

3. Verification of proper ACE displays. (Para. 4.,2.2,12.2.1(b))

b. Recording of APS pressure and temp. transducers at their
associated ACE displays.

l, Verification that transducers ambient readouts are within the
end-to-end ACE tolerances. (Para. 4,2.2.12.3.1(a))

¢ Recording of APS pressure and temp. transducers at their
associated Cabin displays.
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Test Description: (Cont)

Seq. 03:

84

Ce

Seq., Ob:

8,

1. Verification that transducers ambient readouts are within the
end-to-end csbin display tolerances. (Para. 4.2.2.9.1 (a))

APS Helium Tank No, 1 Transducer Channel ID at 215 PSIA

Recording of ambient readouts of Helium Tank No. 1 Temperature
Transducers by:

1. 'Verification of proper ACE end-to-end display tolerances.
(Para. 4.2.2,12.2,1(b))

2. Operation of 'Helium Mon' select switch and verification of
proper cabin display end-to-end tolerances (Para. 4.2.,2.Y.1
(a) and (b))

Verification of Helium Tank No. 1 Pressure Transducers Channel I.D,
by:

1. Application of known gaseous nitrogen stimuli (215 PSIA) to
Helium Tank No, 1 Pressure Transducer only.

2. Verification of known He Tank No, 1 Press Transducer output on
the proper ACE displays. (Para. 4.2.2,12.2.1 (b))

3. Operation of the 'Helium Mon' select switch and verification of
the known He Tank No., 1 Press., Transducer press on the proper
cabin displays. (Para. 4.2.2.12.2.1 (b))

Venting of '‘He Tank No. 1' to blanket pressure and Channel ID of
Tank No., 1 Temp., Transducer by:

1. Recording of temp. transducer decrease on proper ACE display.
(Para. 4.2.2.12.2.1(b))

2. Operation of 'Helium Mon' selector switch and recording of temp.
decrease on proper cebin display. (Para, 4.2,2.9.1(a) & (b))

APS Helium Tank No. 2 Transducer Channel I.,D. at 215 PSTA

Recording of ambient readouts of Helium Tank No, 2 Temperature
Transducer by:’

1., Verification of proper ACE end-to-end displasy tolerances.
(Para. 4.2.2.12,2,1(b))

2. Operation of 'Helium Mon' select switch and verification of
prop?r)c):abin display end-to-end tolerances. (Para., 4.2.2,9.1 (a)
and (b

-~
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Test Description: (Cont)

b,

Ce

Seq. 05:

8.

Seq. 06:

&,

Verification of Helium Tank No., 2 Press. Transducers Channel I.D.
by:

1. Application of known gaseous nitrogen stimuli (215 PSIA) to
Helium Tank No., 2 Press. Transducer only.

2. Verification of known 'He Tank No. 2 Press. Transducer' output
on the proper ACE displays. (Para. 4.2.2.12.2.1(b))

3. Operation of the 'Helium Mon' select switch =ad verification of
the known 'He Tank No. 2 Press. Transducer' press on the proper
cebin displays. (Para. 4.2.2.9.1 (a) & (b)

Venting of 'He Tank No. 2' to blanket pressure and channel ID of
tank No. 1 Temp Transducers b, .

1. Recording of Temv. Transducer decrease on proper ACE display
(Para. 4.2.2.12.2.1(b))

2. Operation of 'Helium Mon' selector switch and recording of temp,
decrease on proper cabin display. (Para. 4.2.2.9.1 (a) & (b)

APS He Reg Outlet Manifold Transducer End-to-End Check at 65 PSIA

Verification of APS He Reg Outlet Manifold Zransducers End-to-End
by:

1. Application of known gaseous nitrogen stimuli {65 PSIA) to
He Outlet Manifold transducers only.

2. Verification of He Reg Outlet Manifold transducers outputs on
the proper ACE displays. (Para. 4.2.2.12.2.1(b))

APS Fuel Section Transducer End-to-End Check at 65 PSIA

Verification of APS Fuel Tenk Bulk Tlemp Transducer Ambient readout
by:

1. Recording of proper ACE End-to-End display tolerances.
(Para, 4.2.2,12.2.1(b))

2. Operation of Prop Temp/Press Man Sw. and verification of proper
%ag§n displays end-to-end tolerances. (Para. 4.2,2.9.1 (a) and
b

Verification of APS Fuel Tank Ullage Press and Fuel Isol Valve Inlet
Press Transducers and Fuel Tank Transducer end-to-end checks by:

1. Application of known gaseous nitrogen stimuli (65 PSIA) to Fuel
Section transducers only.
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Test Description: (Cont)

2. Verification of a temp. increase on tank temp. transducers
output at:

a. ACE Display (Para. 4.2.2.12.2.1(b))
bs Cabin Meter (Para. 4.2.2.9.1(a))

3. Verification of known fuel isol -—1lve inlet press. transducer
output in proper ACE displsys. (Para. 4.2.2.12.2.1(b))

4, Verification of the known Fuel Tank Ullage Press Transducer
output on the proper cabin meter displays. (Para., 4.,2.2,12,2,1

(v)
¢. Venting of Fuel Section to blanket press.

Seq. O7: APS Oxid Section Transducer End to End Check st 65 PSIA

8. Verification of APS Oxid Tenk Bulk Temp Transducer readout by:

1. Recording of proper ACE end to end display tolerances
(Para. 4.2.2.12.2.1 (b))

2. Operation of Prop Temp/Press. Man Switch and verification of
(:} prop?r)gdbin display end to end tolerances (Para. 4.2.2.9.1 (a)
i and (b ‘

b, Verification of APS Oxid Tank Ullage press and Fuel Isol Valve
Inlet Pressure Transducers and Fuel Tank Temperature Transducer
end to end checks by:

am e o

1. Application of known gaseous nitrogen stimuli (65 PSIA) to Oxid
section transducers only.

2. Verification of a temperature increase on tank temperature
transducer output at:

8. ACE Display (Para. 4.,2,2,12.2.1 (b))

'
g
i
i
i
\g
H

b. Cabin Meter (Para. 4.2,2.9.1 (a))
3. Verification of known Oxid Isolation Valve Inlet Pressure
%r§?sducer Output in proper ACE displays (Para. 4.2,2.12.2.1
b

L, Verification of the known O0xid Tank Ulilage Press Transducer
output on the proper cabin meter displays (Pera 4.2.2.12,2,1(d))

¢. Venting of Oxid Section to blanket pressure
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Test Description: (Cont)

Seq. 08:

B

b.

Ce.

Seq. 09:

8.

b,
Seq. 10:

8,

Descent Propulsion Transducer Ambient Check and Valve Position
Indicator Channel 1D

Verificetion of the functional operations and ch.nnel ID of
individual Descent Propulsion Solenoid Latching Valves during
cycling by:

1. Actuation of solenoids by Des., He Reg. 1 and 2 switches and
Des., Propul - Fuel Vent and Oxid Vent Switches (Para.t.2.,2.9.1

(v))
2. Verification of proper cabin flag displays (Para.4.2.2.9.1 (a))
3. Verification of proper ACE displeys (Pars. 4.2.2,12.2.1 (0))

Recording of all Des, press and temp transducers and valve mid-
position indicetors at their associated ACE displays.

1. Verification that transducer ambient readouts are within the
end-to-end ACE tolerances. (Para. 4.2.2.12.3.1 (a))

Operation of Helium Mon Select and Propellant Iemp/Press Mon
Switches end recording of all Des. Press and temperature transducers
at their associated cabin displays (Para. 4.2.2.9.1 (a) and (b))

1., Verification that transducer ambient readouts are within the
end to end cebin display tolerances (Para. 4.2.2.12.3.1 (a))

Supercritical Helium Tenk Transducer Check at 115 PSIA

Verification of the Functional Operation of the Helium Tank
Transducer by:

1. Application of known gaseous nitrogen stimuli (115 PSIA) to the
Supercriticel tank transducers only.,

2. Recording of known SHe Supply Tank Press Transducer output ~m the
proper ACE displays (Para. 4.2.2.12.2.1 (b))

3. Operetion of 'Helium Mon' select switch and recording of the
known Supercritical Press Transducer QOutput on the proper cabin
display (Para. 4.2.2,12.2.1 (b))

Venting of Supercritical He Tank to blanket pressure

Ambient Helium Storage Tank Transducer Channel ID at 115 PSIA

Verification of the functional operation and channel ID of the
ambient Helium Storage Tank Transducers only:
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( , Test Description: (Cont)

1. Application of known gaseous nitrogen stimuli (115 PSIA) to the
Ambient He Storage Press. transducer only,

2, Tecording of the Amb. He Storage Tank Press transducer output on
the proper ACE display. (Para. 4.2,2.12.2.1 (v))

3. Operation of the 'Helium Mon' select switch and recording of the
known Amb, He Storage Tank Press Trausducer output on the proper
cabin displays (Para. 4.2.2.9.1 (a) and (b))

b. Venting of Ambient He Storage Tank to Blanket Pressure,

Seq. 11: 2PS Helium Regulator Output Mapifold Transducer End to End check
at 05 PSIA.

a., Verification of the functional operation end end to end check of the
Helium Reg Outlet Menifold Pressure Transducer individually by:

fm e e v e

1. Avplicetion of a known geseous nitrogen stimuli (65 PSIA) to
the two (2) He Reg. Outlet Menifold Pressure Transducers only.

ey

2, Recording of the two (2) known He Reg. Outlet Pressure Manifold
Transducer outputs on their proper ACE displays
(Para. L4.2.2.12,2.1 (b))

0 b, Venting of the entire He Manifnld to blanket pressure.

Seq. 12: DPS Fuel Section Transducers End to End check or channel ID at 65

a, Verification of functional operation and channel ID of the Fuel
Tank Bulk Temperature Transducers only by:

l, Recording of the Fuel tank 1 and 2 temperature transducers
ambient outputs on their proper ACE displey (Para.l,2.2,12,2.1(b))

2, Operation nf the 'Propellant Temp/Press Mon' switch in Des. 1
and Des, 2 positions and recording of temperature transducers
ambient outputs on the proper cabin meter display
(Para. 4.2.2.9,1 (a) & (‘b)s>e

3. Application of Heat to Fuel Tank #1 Temp transducer only.

ﬁ.
%’
£
i

L, Verification of temp increase at Tank #l1 transducer only at
proper ACE displays (Para 4.2,2.12.2,1 (b))

5. Operation of Temp/Press Mon Switch and verification of temp
increase at tank #1 Cabin meter display only (Pers.4.2.2.9.1(b))

6. Application of Heat to Fuel Tank #2 transducer only

ea7
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Test Description:

b.

Ce

Seq. 13:

8,

Te
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(Cont)

Verification of temp increase at Tank #2 transducer only at
Tenk #2 transducer only at proper ACE display
(Para. L4.2,2,12.2,1 (b§)

Operation of Temp/Press Mon Switch and verification of temp
increase at Tank #2 cebin meter displaey only (Para.k.2.2.9.1 (b))

Verification of the functional operation and end to end check of the
Eng Fuel Interface Press Transducer and Fuel Tank #1 Ullage Pressure
Transducer at 65 PSIA by:

1.

2,

3.

Application of a known gaseous nitrogen stimuli (€5 PSIA) to the
Fuel Tenk #1 Ullege and Engine Fuel Interface press. transducers.,

Recording of the known Engine Fuel Interfece Pressurg Transducer
output on the proper ACE display (Para.4.2.2.12.2,1 [b),

Operation of the Temp/Press Mon Switch in the Des 1 and Des 2
positions and reccrding of the known fuel tank #1 ullage pressure
transducer output on the proper cabin display '

(Para. 4.2,2.9.1 (& and b?)

Venting of DPS fuel manifold to blanket pressure,

DPS Oxidizer Section Transducer £nd to End or Chennel ID Transducer

Check at 65 PSIA

Verification of the functional operation and channel ID of the Oxid
Tenk Bulk Temp Transducers only by:

1.

2.

Te

Recording of the Oxid Tank #1 snd #2 temperature transducers
e(am‘r)J:;.ent outputs on their proper ACE displeys (Para.t.2.2,12.2.1
b

Operation of the 'Propellant Temp/Press Mon' switch in Neg 1 and
Des 2 positions and recording of Oxid Temp Transducers embient
outputs on the proper cabin meter displays (Pars.4.2.2.9.1 (a)
and (b)

Appl:cation of neat to Oxid tank #l temp transduce: only.

Veriyication of temp increase at tank #1 transducer only at
proper ACE display (Para. 4.2,2.12.2.1 (b))

Operation of 'Temp/Press monitor' switch and verification of
temp increase at tank #1 cabir meter display only

(Para. 4.2.2.6,1 (b))

Application of heat to oxid tank #2 transducer only.

Verification of temp increase at Tank #2 transducer only ai
proper ACE display (Para. 4.2.2.12.2.1 (b))
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(. Test Description: (Cont)

8. Operation of Temp/Press Mon switch and verification of temper-
ature increase at tank #2 cabin meter display only
(Para. 4.2.2.9.1 (b))

b, Verification of the functional operation and end to end check cf
the Engine Oxid Interface Press Transducer and Oxid Tank #1 Ullage
Pressure Transducer at 65 PSIA by

1. Application of a known gaseous nitrogen stimuli (65 PSIA) to the
Oxid Tank #1 Ullage and Oxid Interface pressure transducers.

2, Recording of the known Engine Oxid Interface Pressure Trans-
ducer output on the proper ACE display (Para. 4.2.2.12.2.1 (b))

3. Operation of the Temp/Press Mor. switch in the Des 1 and Des 2
positions and recording of the oxid tank #1 Ullage pressure
transducer output on the proper cabin display
(Pare. 4.2.2.9.1 (a) and (b)?

¢. Venting of the DPS Oxid manifolds to blanket pressure.

Seq. 14: Securing After Test No. 1

C Seq. 15: Propellant Quantity Geging System/Level Verification

a, Verification .7 the performance of the PQGS Control Unit by:

1. Appiication of known values of voltage stimuli (0-5 VDC) to
individual sensor chennels of the Fuel Tanks No. 1 and No, 2
and Oxid Tanks No. 1 and No. 2 (Note ~ the resultant
measurements are converted within the PQGS into percent values
of quantiiy from zero (0%) to maximum 97%)

(Para. 4.2.2.,8.3.3 (n) (a))

2. Recording of the known measurement outputs for each set of stimuli
voltage level or the proper ACE displays. (Para. 4.2.2.12.2.1 ()

3. Operation of the "PRPLNT QTY MON" switch in the Des. 1 and Des.
2 positions individually and verification of known proper Ox
and Fuel Qty Cabin Displays. (Para. 4.2.2.9.1 (a) & (b))

Seq. 16: PQGS Sensor Test Dry

a, Verification of the PQGS Dry Sensor Test by:

1. Application of a known voltage stimuli (contact closure) to the
control unit (FQGS) {Para. 4.2.2.8.3.3 (n) (bl))
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Test Description: (Cont)

2. Recording of the outputs of the Ox and Fuel quantity sensors
on the proper ACE Displays. (Para. 4.2.2.12.2.1 (b))

3. Operation of the 'PRPLRT QTY MON' switch in the Des. 2 and Des. 1
positiors and recording of the Ox =ad Fuel sensor outputs on
cebin displays. (Para. 4.2.2.9.1 (a)(bv))

‘4, Comparison of the recorded dry sensor measurements 1o the data
supplied by the vendor. (Para. 4.2.2.8.3.3 nb 2 & 3)

Seq. 17: D/S and A/S Propellant Liquid Level Low

. a. Verification of the DPS Prop Liquid Low Level sensor under empty
: tank conditions by: (Para. 4.2.2.8.3.3 n (c))

1. Application of vehicle power to the low level sensor.

2. Recording of the Prop Lqd Level Low sensor warning indications
at the proper ACE display. (Para. 4.2.2.12.2.1 (b))

3. Removal of vehicle power by opening CB Propul-PQGS and recording
the removal of the Low Level warning indications at ACE displays.
(Para. 4.2.2.12.2.1 (b))

b. Verification of the APS Fuel and Ox Tank Low Level sensors under j
empty tank conditions by: i

PRI I Y R

1. Recording of the APS Fuel and Ox tank low level warning
indications on the proper ACE displays. (Para. 4.2.2.12,2.1 (b))

2. Removal of conditioning power to the APS low level sensors by
operation of the 'Inst-Sig Seusor' CB and recording the removal
of the low level warning indications at ACE displays.

(Para. 4.2.2,12.2,1 (b))

Tu
!

Seq. 18: PQGS Fuel/Oxid Quantity Tank

a. Re-verification of the DPS PQGS Fuel/Oxid Tank Quantity Sensors by:

1. Application of a known value (1 voit) of voltage stimuli to
individual sensor channels c¢f the fuel tanks No. 1 and Nc. 2 and
Oxid tanks No. 1 and No. 2 (Para., 4.2.2.8.3.3 (n) (a))

2. Recording of the known liquid level sensor outputs on the proper
ACE displays. (Para. 4.2.2.,12.2.1 (b))

3. Operation of the 'PRPLNT QTY MON' Sw in the Des, 1 and Des, 2

positions and recording of known Fuel and Oxid sensor outputs
on caebin displays. (Para. 4.2.2.9.1 (a)(b))
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C Test Description: (Cont)

b. Channel ID of the Ne, 1 Tank Fuel and Oxid sensors versus the No, 2
sensors by:

1. Application of known stimuli to No. 2 Tank sensor probes only.

2. Recording of the No. 1 and 2 Tank Qty Sensor outputs on the
proper ACE displays and recording of No, 2 Tank Fuel and Oxid
Qty Sensor remasining unchanged from item 1 above,

(Para. 4.2.2.12,2.1 (b))

3. Operation of "Prplnt Qty Mon" switch and recording of the known
Tank No. 1 Oxid and Fuel sensor outputs on the proper cabin
displays. (Para, 4.2.2.9.1 (a)(v))

4, Reversal of the known voltage stimuli to Tanks No. 1 & 2.

5. Recording of the complete known reversal of the sensor outputs
‘ between Tanks No. 1 and 2 on the proper ACF displays.
. (Parag )+02.2.12.2.l (b))

6. Operation of the "Prplnt Qty Mon" switch in Des, 1 & Des, 2
and recording of the individual known sensor outputs on the
proper cabin displays. (Para. 4.2.2.9.1 b)

v

C;- ¢. Removal of vehicle power and GSE stimuli from the DPS PQGS Control
Unit. .

Seq. 19: Engine Solenoid Valve Leakage Check and Engine Pre-Valve Thermal
Relief Check

a. Leakage rate thru each of the 4 DPS Engine Solenoid Valves are
checked by: (Para. 4.2.2.8.3.7 (d))

1. Application of 200 PSIG gaseous Np pressure upstream of the
velves.

2, Verification of constant blanket pressure in DPS upstream of
Propellant Shut-0ff valves via ACE displays.

B e I T 2

3. Measurement of GNo leakage rate of each individual solencid at
each solenoid drain using volumetric lesk detector.

b, Pre-Valve Thermal Relief Pressure checked by:
1, Venting of upstream side of Fuel Pre-Valves to O PSIG.

2, Application of 200 PSIG GNo to downstream side of both
Pre-valves.

3. Monitoring of GSE pressure gage in downstream side of Pre-

e valve circult until stabilization occurs. This is pre-valve
thermal relief cracking pressure.

¥
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Test Description: (Cont)

Seq. 20:

Ce

8.

b.

Venting and removal of all GSE pressure sources from DPS.

Propellani Feed Section/Engine Gaseous Blowdown, Engine Solenoid
re-Valve Leak Check, and ine Ball-Valve Position Monitoring.

Verification of internal leakage rates of the DPS Pre-Valves at
50 PSIG by:

1. Application of a known gaseous Np pressure (50 psig) to the
DPS Fuel and Oxid sections resulting in 50 psig upstream of
the Pre-valves.

2. Recording of known Fuel & Oxid Engine Interface Pressure trans-
ducer outputs at ACE displays.,

3. Application of a GSE Leak Displacement meter at the Pre-Valve
Test Port and measurement of internal leakage thru Pre-valves.

Verification of Propellant Shut-Off Valves A & B Cracking and
Full Open Pressure Engine Blowdown and Channel ID of Shut off
valve A & B Mismatch signals by:

1. Gradual application of a gaseous No pressure stimulus to the
"B" actuator of the "series" shutoff valves actuators.

2, Recording of "B" Shut-6ff valve cracking pressure (at first
indication of "S/0 Vlv A/B" mismatch signal actuation at ACE

display).

3. Continued application of GNo pressure to the "B" actuator for
full position.

L, Application of GNp pressure to the "A" actuator of the "series"
shutoff velve actuators.

5. Verification of "A" shutoff valves full open by removal of
"S/0 Viv A/B" mismatch signal at ACE.

6. Verification of A & B Shut-off valves full open by "Blowdown"
GNo flow thru the descent engine,

7. Cessation of "Blowdown" at a predetermined Prop Tank Pressure
(as displayed at ACE) by venting the SOV 'A' actuator.

8. Verification that only "S/O Vlv A/B" mismatch signal appears’
a.t ACE.

9. Application of GNo pressure to "A" shutoff actuator.

10, Verification of A shutoff "full open" by removal of "S/0 Viv
A/2" Mismatch signal at ACE.
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‘ Test Description: (Cont)

11. Measurement of the fully open actuated pressure in 'in., H0'
GSE gage.

12, Removal of "B" shutoff valve actuator pressure and shutoff valve
B closure.

13. Verification of "$/0 V1v A/B" mismatch on indication at ACE.
14, Application of Glo pressure to "B" shutoff actuator.

15, Verification of "B" shutoff "full open" by removal of "S/0 Viv
A/B" mismatch signal at ACE.

16, Measurement of the "fully open" actuator pressure in "in. H0"
on GSE gage.

17. Venting of A & B shutoff valves actuators.

18, Verification "S/0 Viv A/B" mismatch signal remain off indicating
shutoff A & B closed,

19. Gradual application of a GNo pressure stimulus to the "A"
actuator of the series shutoff valves actuators.

20. Recording of the "A" shutoff valve cracking press. (at first
indication "S/0 Vlv A/B" mismatch on signal at ACE)

21. Venting of "A" shutoff actuator and closure of "A" shutoff
valve,

c. Verification of propellant shutoff valves C & D cracking and full
open pressures; engine blowdown and channel ID of shutoff valve
C & D mismatch signals by:

1. Reapplication of a known GNp pressure (50 psig) to the DPS
Fuel and Oxid sections.

2. Recording of the known Fuel & Oxid Engine Interface Pressure
transducer outputs at ACE displays.

3. Repeat of same procedural steps of item 2a thru 2u, except
substitute valve C for B operations, and valve D for A
operations.

Seq. 21: Propellant Ball Valve Internal Lesk Check (50 PSIG)

a. Measurement of combined gross internal leekage of fuel and oxid
shutoff ball valves. (A + B+ C + D) by:

1. Application of 50 PSIG GNp pressure at the upstream ox and
fuel (balls) shutoffs.

€
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Test Description: (Cont)

2. Verification of the fuel and oxid engine interface pressures
via ACE displays.

£ 3. Measurement of total leakage thru fuel and oxid ball valves A,
B, C and D at the descent engine throat plug with a GSE Leak
Displacement Meter.

b, Measurement of the combined gross internal leakage of oxid. shutoff
ball valves ( A+ B + C + C) by:

1. Venting of GN2 pressure at fuel ball valves to ambient pressure.
2. Measurement of leakage rate thru oxid ball valves A, B, C & D at
) the descent engine throat plug with a GSE Leak Displacement
: Meter,
3+ Subtraction of the oxid valves A, B, C & D gross leakage rate
from the fuel and oxid valves A, B, C & D gross leakage rate
determines the fuel valves A, B, C & D gross leakage rate,
Ce Measurement of leskage rate of oxid valves B and C only by:

1. Application of 200 psig GNo at the A & D shutoff valve actuators;
opening ball valves A & D actuators.

2. Measurement of leakage rate of oxid valves B and C at the throat
plug leakage port with the GSE Leak Displacement Meter,

d. Measurement of leakage rate of fuel/oxid valves B & C by:

1. Application of 50 psig GNo pressure at the upstream fuel (balls)
shutoffs,

2. Measurement of leakage rate of fuel/oxid ball valves B & C at
. the throat plug leakage port with GSE Leak Displacement Meter.

3. Subtraction of the oxid valves B & C leakage rate from the fuel
and oxid valves B & C leakasge rate determines the fuel valves
B & C leskage rate,
e. Measurement of leakage rate of fuel/oxid valves A & D by:

1. Application of 200 psig GNo, at the downstream test ports of the
solenoid velves B & C actuator opening ball valves B & C,

2. Measurement of leakage rate of fuel/oxid ball valves A & D
at the throat plug leakage port with the GSE leak displacement
meter.

3. Vensing of oxid tanks to ambient pressure.
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Test Description: (Cont)

C 3

g

Seq. 22:

Measurement of leakage rate of fuel ball valves A & D only by:

1.

2.

3.
L.

5

Messurement of leakage rate of ball valves A & D at the throat
plug leakage port with the GSE Lesk Displacement Meter.

Subtraction of the fuel valves A & D leakage rate from the fuel
and oxid valves A & D leakage rate determines the oxid valves

A & D leskage rate.

Venting of fuel tanks to pad pressure.

Application of GNo pad pressure to the oxid propellant section.

Vent downstresm solenoid test valves.

Verification of the functional operation of the Engine Chamber
Pressure Transducer by:

1.

24

Application of 25 psig GNp pressure in the engine chamber,

Verification of the engine chamber pressure in psia via ACE
displays.

Operation of cebin CB 'FLT DISP-THRUST'
Recording of chamber thrist on proper cabin displays.

Verification of the redundant engine chamber pressure in
psia via ACE displays.

Securing After Test No. 3

235
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Test Title:

IM Combined Subsystem Pre-FEAT Test - COMM
Subsystem:

Comnunications

Test Objective:

Verification of basic S-Band and VHF Conmunication modes of operation.
Verification of voice performance.

Min, Vehicle Configuration:

Ascent Stage

Location:

Integrated Workstand, Plant 5 - CEF

Hazardous Operation:

S-Band Steerable Antenns Rediation.

Equipment Under Test:

Signal Processor Assy

VHF Transceiver

S-Band Transceivers

S-Band Power Amplifiers

S-Band Steersble Ant, (SBSA)

Data Storage Electronic Assy (DSEA)

Test Description:

Seq. VUl: Cell to Stationms

Seq. 02: Communications Turn-On

a. Specific circuit breaker actuation

Seq. 03: S-Band Steerable Antenns

Manual Tracking Capability Test

a, Verification of pitch and yaw synchrc controls, angle readouts, mode
gelect switch positions. (Para. 4.2.2,11.1.6.% bl to 5)

236

¢



e .

M i L R Y

A
¥
&
&
"

OCP QUTILINE

0CP-GF-62000~COMM=IM5

Test Description: (Cont)

D

Seq. Ol:

&

Seg. 053

&

b,

Ce

Seq. 06:

Seq. OT:

8.

b.

Seq. 08:

&,

MIC and BIO Voltage Test

Verification of mike and BIO power supplies to CDR position,

1. When BU and normel positions of switch are used on both IMP and
CDR Panels. (Paras. 4.2.2,11.1.3 ab)

ICS Test - CDR to IMP

Verification of no output at the (TR when CDR ICS T/R switch is off,
(Para- l+02|2nllol.2 b)

1. Verification of audio level tetween 14 DBM and 20 DBM into CDR
600 OHM headset for any position of mode switch.

2. Verification cf NLT 30 DB signal to noise ratio.
3. Verification of NLT 32 DB ICS volume control range

4, Verification of NLT 30 DB master volume control range
(Parao 1"‘-2.2.11.1.2 f)

Verification of audio levels and signal to noise measurements as in
part b, for both CDR and IMP normal/BU switches in BU position.
(Para. 4.2.2.11.1.2 g)

IMP ICS and Master Volume Control Attenuation Test

1, Verification of audio level from 14 DEM to 20 DBM into IMP
600 OHM headset for any position of mode swi%ch.

2. Verification of NLT 30 IB signal to noise ratio.
3. Verification of NLT 32 DB ICS volume control range

L, Verification of NLT 30 DB master volume control range
(Para. 4.2.2,11.1.2 f)

VOX Sensitivity Test CDR

Verification of ICS sensitivity for max setting of VOX sensitivity
control, (Para. 4.2.2.11.1.2 ég

Verification of ICS sensitivity for min setting of VOX sensitivity
control. (Para. 4.2.2.11.1.2 cg :

ICS Test-IMP to CDR

Verification of 14 to 20 DBM in CDR headset for input at ILMP mike,
(Pars. 4.2.2.11.1.2 f)

!
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Test Description: (Cont)

b. Meagsurement and calculation of signel pulse noise to noise for
CDR ICS channel., (Para. 4.2.2,11.1l.2 f

c, Verification of signal loss in CDR headset when ICS T/R Switch
is in off position. (Paras. 4.2.2.11.,1.2 b)

d. Verification of signal in CDR headset when VOX switch is in ICS
position. (Para, 4.2.2,11,1.2 4)

e, Verification of BU control of IMP PIT function,.
(Para, 4.2.2.11.1.2 g)

Seq. 09:¢ CDR ICS and Master Volume Control Attenuation Test

a. 1. Verification of audio level from 14 DBM to 20 DEM into CDR
600 OHM headset for any position of mode switch,

2, Verification of NLT 30 DB signal to noise ratio.
3. Verification of MNLT 32 DB ICS volume control range

L, Verificatisu of NLT 30 DB master volume control range
\Para. 4.2.2,11.1.2 f)

Seq. 10: VOX Sensitivity Test LMP

As in Sequence 07 using IMP penel switch path.
Seq. 11: Sensitivity Test VHF B/IMP HDST

a. Verification of NMT 2,8 microvolt VHF B signal producing a NLT
10 DB signal to noise ratio at ILMP headset, -
(Para, 4.2,2,11.1.4.2 b)

Seq. 12: Squelch Test - VHF B RCVR/LMP HDST

2. Verification of -77.6 DBM - VHFB signal producing s maximum
squelchable signal. (Para. 4.2,2,11.1.4.2 a)

Seq. 13¢ Volume Control Test VHF B

a., Verification CDR and ILMP dynamic volume control range of NLT 32 DB.
(Para. 11-.2.2.11.1.’4-.2 a)

b. Verification of VHF B turn-off when receiver power is turned
off. (Para. 4.2,2,11.1,4.2 b)

Seq. 14: Sensitivity Test VHF A/CDR HDST

8. Same as Sequence 1l using CDR position and VHF A carrier path,
(Para. 4.2.2.11.4.2 b)
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&:’ Test Description: (Cont)
Seq. 15: Squelch Test VHF A RCVR/CDR HDST

a., Same as Seguence 12 using CDR position and VHF A carrier path.
(P&l‘&. "4'02.20]-101024‘02 b)

Seq. 16: Volume Control Test VHF A

&, Seame 8s Sequence 13 & and 13 b using VHF A carrier path, and same
reference pare, ‘

Seq. 17: Transmitted S+N/N VHF B XMIR/IMP Mike

a, Verification of downlink VHF B signal to noise ratio of NLT 25 DB
over IMP mike paths, Also verification of ILMP VHF B T/R switch
controlling VHF B carrier. (Para. 4.2.2.11.1.k.1 ¢)

h, Same as in a, except for CDR (mike 2) (Para, 4.2.2.11.1.4.1 c)

Seq. 18: Transmitted S+N/N VHF A XMTR/CDR Mike

a, Same as in Sequence 17 a, except for VHF A signal carrier used.
(Parao ,4'0202.11.1-1‘1’11 a)

b, Seame as in a, above using CDR (mike 2). (Para, 4.2.,2,11.1.4.1 a)

Seq. 19: VHF Ranging Test (RTTA)

Test to be determined later

Seq. 20 PLSS Insertion Loss Test

a. Determination of insertion loss of VHF B XMIR to pre-egress connector.
(Para, 4.2.2.11,1.4.3 4)

Seq, 21: Freq. Test/Pri. RCVR (PM)

8. Verification of ACE Station TLM AGC measurement of NLT 0.5 V.
Also, verified signal strength meter in cebin, (Para, 4.2.2,11,1.109)

b. Veri®ication of ACE TLM static phase error of NMT t 3 degrees.
(Para, 4.2,2.11.1.10 b)

C, Verifica.‘lgion of PRI S-Band power of between 0,75 and 2.00 watts
at ACE. \Pa.rao )¥.2.2.llol.10 c)

Seq. 22: Freq. Test/Sec RCVR (PM)

a,. Verification of ACE Station TIM AGC nmeasurement of NLT 0.4 .olt.
Also, verified signal strength on cabin meter.
(Para. 4.2,2.11.1.10 a)
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Test Description: (Cont)

Seq.

b,

232

B

Seq.2k4s

Seq.

Seq.

Seq.

Seq.

Seq.

8,

Verification of ACE TIM Static Phase error of NMT + 3 degrees.
(Parao h.2.2.ll.l.10 b)

Quieting Sensitivity - Pri XCVR CDR HDST

Verification of NLT 20 db., S+N/N output at CDR HDST for a carrier
signal of NMT - 103 dbm at S«Band Diplexer, Verjfication also, of
NLT 32 db dynamic range of S~Band volume controlWet CL'R HDST.
(Para. 4.2,2.13..1.5.1 8)

Quieting Sensitivity - SEC XCV.i IMP HDST

Verification of NLT 20 db. S+N/N output at ILMP HDST for a carrier
signal of NMMT - 103 dbm at S-Band Diplexer. Verification also, of
NLT 32 db dynemic range of S-Band volume control at LMP HDST.
(Pare. 4.2,2,11,1.5.1 ¢)

S-Band Power Ampl, Margin Test PRI XMIR/RCVR, PRI Pwr Ampl

Verification of maintenance of amp. lock within a + 10 peréent power
variation around the nominasl primary PA current variation.
(Psra, 4.,2.2,11,1.6.1)

S-Bapi Power Ampl Margin Test SEC XMTR/RCVR, SEC Pwr Ampl

Verification of meintenance of amp. lock within & i 10 percent
power variation around the nominal secondary PA current variation.
(Parao u.202011010601)

DUA Calibration Test

Tie-in of Digital Command Test Assy Test set and calibration via
up-link S-Band of vehicle Digital Uplink Assy. (DUA)

Decoding Capability Test

Verification of a 'Valid' up.iink message producing a "Transfer" and
a 'Invalid' uplink message producing a "No Transfer". This is
accomplished via S~Band PCM mode,

(Para. 4.2,2.11.1.7.2 a)

Verification of a downlink Bit Error Kate (BER) of NMT 19 bits in

10 million bits. (Para. 4.2,2,11.1.7.2 b)

DUA 70 KHZ Uplink Back-Up '"oice Test end Level

Verification of a CDR HDST >f -1 to +5 dm on a 70 KHZ subcariier
via S-Bank uplink. Verification of DUA/Voice - Data switch operation
via signal loss in cfY 7osition. Verification of »cd total power
is -90 dbm. (Para. 4.0 #.11,7.5.53)
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Q_ Test Description: (Cont)
Seq. 30: DUA/LGC Interface Checkout

toen ATy,

a. Verification of an uplink and return downlink message via S-Band
with ACE CRT velidation. (Para. 4.2.2.11.1.7.1 &, b)

L)

Seq. 31: Data Storage Electronics Assembly Checkout

a. Verification of proper DSEA operation by use of cabin indicator.
Recording of approx. two minutes of tone. Verification of DSEA
off with DSEA on-off switch in off position.(Para. 4.2.2.11.1.8)

Seq. 32: Signal Data Demod. Cal.

a. Internal amplifier calibration adjustments of SDD in the Comm. Test
Sta.

Seq. 33: M Calibration

a. Internal calibration adjustments of (S-Band) Communication Test
Station.

LR WM Gk o, e

Seq. 34: S-Band D/L Deviation Test

a. Verification of signal to noise ratios of voice, 1.25 MHZ and 1.02L4
MHZ for PM Hi power mode. Also, deviations for above signals are
verified for same conditions. Verification of S-Band modulation
disappearance for off position of voice/on voice BU switch., Verifi-
cation of no modulation on 1.25 MHZ for CDR S-Band T/R switch in

cff position.
(Para. 4.2.2.11.1.5.2 a)

(Para. 4.2.2,11.1.5.2 b)

LA AT T

b, Verification of signal to noise ratios and deviation ratio “or
Emergency Key at PM Io r with PMP prime power removed.
(Para. 4.2.2.11.1,5.2 c§

C. For Lo power mede, verification is made for deviation ratios and
signal to noise measurements of voice, 1.024 MHZ and 1.25 MHZ sub-
carriers. In addition, the CDR S-Band T/R switch is verified for
proper operation, with Bio-med in active position and Voice/DN
Voice BU in DN Voice BU position.

(Para, 4.2,2.11.1.5.2 Q)
(Para. 4.2,2.11.1.5.2 ¢)

d. TFinally, verification is made of TV mode at 500 KC using Hi 1§6wer
mode and M modulation. Measurements of signal to noise and
deviation are verified for 500 KHZ, 1.25 MHZ and 1.024 MHZ in this
set of conditions.

(Pera. 4.2.2.11.1.5.2 f)
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Test Description: (Cont)

1.25 MHZ Subcarried Modulation Indices Verification

Deviation and signal to noise measurements of the 1.25 MHZ subcarrier

are verified for the 8 sub-carriers using both relay switches

(Para. 4.2.2.11.1.5.4)

Verification of Transfer for a Valid message and a No Transfer for
en Invalid message via PCM (S-Band up and down link)
(Para, 4.2.2.11.1.7.1.2 a)

Verification of a gcod BER (NMT 1C “ ts in 10 million)
(Para, 4.2,2.11.1.7.1.2 b)

Measurement of ranging delay time, verification of ranging
correlation and ranging disable when Off/Reset and TV/CWEA Enable
switch positions are selectzad,

(Para. 4.2.2,11.1.7.1.2 c)

Voice conference (using VHF and S-Band) involving EVA end MSFN.
(Para. 4.2.2.11.1.7.1.2 b)

Verification of Lo Power downlink 512 KHZ emergency key PMP prime
power off., Verification of Lo Power uplink voice via 30 KHZ SC
PMP prime power off. (Para. 4.2,2.11.1.7.3)

Verification of the following:
1. Satisfactory TV reproduction (D/L)

2, NMT 10 bit errors in 10 million. (Hi Bit)

3. Duplex VHF and S-~Band voice communication (involving EVA, Crew-

man and MSFN)
L, Satisfactory EMU transmission from EVA to MSFN.

Validation of proper switch operation preventing S-Band from
functioning normally when 30 KHZ SC is not present due to S-Band
Squelch switch in on position.

(Para. 4.2.2.11.1.7.5.2)

2y2

Seq. 35:
.
(CDR + IMP)
Seq. 36: ST2 (SR-6)
8.
b.
Ce
d.
Seq. 37: ST-6 (SR-2)
8,
Seq. 38: ST-10 (SR-2)
a,
b.
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

39:

a,

Ce

d.

€.

3

8.

VHF PCM Bit Error Test

Verification of a minimum BEC via downlink VHF B at Lo Bit Rate
(1.6 XBS) in 10 million total bits.
(Fara. 4.2.2.11.1.9)

ST-4 (SR-2)

Verification of duplex voice communication between IM + MSFN via
S-Band in back-up mode (No SPA power)
(Para. 4.2.2,11.1.7.2.2 a)

Validation of minimum bit error count in 10 million at Lo Bit Rate
on 1.024 MHZ SC downlink (Para. 4.2.2.11.1.7.2.2 b)

Mode ST-8A

Calibration of Pen recorders.

Verification of satisfactory voice transmission between EVA and MSFN
via IM,

Validation of presence of Bio-med channels D/L on MSFN sonic
anslyzer.

Validation of IMP EKG

Lo Bit D/L PCM data verification.
(Para. 4.2,2,11.1.7.5.2)

S-Band Steerable Antenna Path Verification

Validation of RF free space and hardlink signal path providing a
locked U/L & D/L S-Band signal.

Verification of S-Band Heater operation.

Automatic Acquisition Test - Pri XCVR

Verification of proper automatic lock-on of SBSA to a remote 2101.8
MHZ signel when signal source is within 8 degree offcet from
nominal center line of 1OS in both Yaw and Pitch planes,

(Para. 4.2.2.11.1.6.4 (b) 6 to 9)

Communications Shutdown

Normal procedure for placing vehicle equipment ERA's into dormant
state,

CTS and support test equipment power-dowm.
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‘ Test Title:

IM Combined Subsystem Pre-FEAT Test - Radar
Subsystem:
Guidance and Navigation

Test Objectives:

Veriﬁcation . p>rformance characteristics for the Rendezvous and Landing
Radars and to suppor* subsequent FCS Tests.

Vehicle Configuration:

Mated Stages
Location:
Integrated Workstand, Plant 5

Hazardous Operation:

This is a hazardous OCP whenever either Radar is free tc radiate without a
suitable Hat,

Equipment Under Test:

RR Electronics Assembly
RR Antenna Assembly
LR Electronics Assembly
LR Antenna Assembly

Test Description:

Seq. Ol: Call to Statioms

Seq. 02: RR GSE Turn-On

Seq. 03: Activation of IM Cabin Controls and Displays

Seq. O4: RR Turn-On
a. Verification of internal power supply voltages, DC.
b, Verification of presence of 800 HZ
c. Monitoring of RR Antenna temperature (all Seq.)

d. Verification of POWER ON/LGC MODE discrete

ol
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(f- Test Description: (Cont)

Seq. 05: RR Self Test

a. Verification, in self test, of signal strength meter readings for:
1. Xmtr output power
2. AGC voltage
3. Shaft error

L, Trunnion error
(Para. 4.2.2.5.7.1)

b, Verification of Range and Range Rate self test values.
(Para. 4.2.2.5.7.1)

C. Verification of Shaft and Trunnion motion during self test.
(Para. 4.2.2.5.7.1)

d. Verification of proper operation of No-Track Light.

Seq. 06: Angular Coverage, Slew end Drift Rate Tests

a. Verification of Shaft and Trunnion axes angular capability.
(Para. 4.2.2.5.7.2)

" v q:.,

b. Verification of .haft and Trunnion axes slew rates.
(Para. L4.2.2.5,/.2)

Cs Verification of Shaft and Trunnion axes drift rates.
(Para. 4.2.2.5.7.2)

d. Check of proper X-Pointer operation.

Seq. O7: BRR Gyro Torquing Test

8, Check of Compensated-Gyro-Error saturation voltage for both primary
and redundant paths.

Seq. 08: RR RF Test (Para. 4.2.2.5.7.4)

e. Verification of transmitter output power.
R 4
b. Verification of transmitter output frequency.
e ¢, Check spectral purity of transmitted output.

d. Check modulation indices.

‘ Seq. 09t RR Acquisition Test
. 8. Yerificﬁtion of acquisition time.
! Para. 0202v5.7053
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Test Description: (Cont) ")
b, Verification of acquisition capability at a simulated range of
LOO M.
(Para. 4.2.2.5.7.5)
¢. Determination of AGC voltage vs range.
Seq. 10: RR Trunnion and Shaft Angle Tracking
a. Verification of Shaft and Trunnion angle tracking errors at ranges
of 400 NM, 100 NM and minimum GSE - range.
(Para. 4.2,2.5.7.3)
Seq. 11: Antenna Designation
a. Verification of the capability of the LGC to position the RR Shaft
and Trunnion axes to several selected angles.
(Para. 4.2,2.5.7.6.1)
b. Check of the dynamic nulling characteristics.
Seq. 12: RR Range Rate Test (Para, 4.2.2.5.7.5)
a. Verificetion of Range Rate accuracy at several range rate values,
Seq. 13: RR Range Verification ' )
: a. Verification of Range accuracy at several static values of Range.
! (Para. 4.2.2.5.7.5)
§I
. be Verification of LGC Range-Readout capability.
(Para. l‘-02-2050706'3)
:
: Ce Check Dynamic-Range capability at ranges of 350, 150 and 60 NM.
% Seq. 1l4: Securing After RR Tests
z Seq. 15: LR GSE Turn-On
B Seq, 16: LR Power Turn-On
a. Check of LR Antenna temperature.
b. Check of Internal Power Supply Voltages.
c. Check of Altitude Transmitter and Velocity Transmitter output
. power on Cabin Signal Strength Meter.
i (Para, 4.2.2,5.8.1 a)

3
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Test Description: (Cont)

Seq.

Seq.

Seq.

Sedq.

Seq.

17:
al

b,

Ce

a.

b.

8

b

IR Self-Test Verification

Initiation of In-Flight Self-Test by means of cabin switch,
Verification, in response to internally generated signals, of
altitude, altitude rate, forward and lateral velocity indications
on cabin display meters,

(Para.o l+.2.2. 508.1 b)

Verification of self-test frequencies.

LR Transmitter Verification

Verification by means of Anter:e Hat and GSE.

1., Verification of frequency and power output of both the Altimeter
and Velocity Trensmitters.
(Para. 4.2.2.5.8.2)

2. Check of Altimeter Transmitter for Linearity, Modulation Rate
and Frequency Deviation in the two modes of range operation.

Gain State Switching Verification

Measurement of input R.F. power level at which gain state switching
occurs for each of the four receiver channels.

Acquisition Threshold and Acquisition Time Verification

Verification of acquisition threshold; the minimum RF power level
at which lock on (tracker lock) is achieved for each of the four
receiver channels (Para, 4.2.2.5.8.3.1).

Verification of tracker acquisition probebility - number of times
lock on is achieved out of number of times lock on is attempted
within specified allowable acquisition time for each of the four
receiver channels.,

(Para, 4.2.2.5.8.3.2)

LR Display Accuracy Check

Simulation by GSE of specific altitude and velocity Standard Test
Condition (STC) signals that are fed into the four receiver channels.

Verification of predetermined responses as indicated by cabin display
readouts. The STC signal selected will determine the magnitude and
direction of display readout,

(Para. 4.2.2.5.8.5)
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Test Description: (Cont) )
Seq, 22: LR CWEA Checkout and Tracker Lock Chan ID
a, Verification of the LR Caution and Warning Interface. This is

Ce

Seq. 23:

Seq. 2k:

Seq. 25:

Seq. 26:

Seq. 272

Seq. 28:

accomplished by attenuating the stimuli to each of the four
trackers, one et a time, and check for the initiation of the
caution and warning displays.

Verification of the LR Meter Display Warning circuitry. Altitude
and Altitude Rate Signals are removed from meter displays initiating
the Rng/Rng Rt - Alt/Alt Rt warning lite.

Verification of the LR Caution and Warning Displays during LR power
turn off.

Forced Tracker Search Verification

The verification of the LR to unlock from simulated signals
generated by GSE when the radar test switch is momentarily placed
in the LDG and then off position.

LR Antenna Tilt Verification

Verificatior of antenns travel ard time for position change.
(Para., 4.2.2.5.8.4)

1. Descent to Hover
2. Hover to Descent

Dynamic Test, High and Low Range

Verification of maximum Doppler frequency change rates through
which tracker lock is masintained. Both the high and low range
modes are verified.

Tracking Through Zero Doppler (Low Range)

Verification of maintaining velocity tracker lock through zero
doppler in a simulated low altitude condition.

Preamp Scan

Measurement of noise amplitude at pre-amp outputs with no input
signal.

Channel Cross-Talk Verification

Measurement of signal leakage between channels measured at
pre-amp outputs,
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

Seq.

29:

8.

LDG Radar and LGC Interface Test

Verification of altitude and velocity accuracies using standard test
conditions (STC) generated from GSE and measured at ACE-S/C via 1GC

Downlink.
(Para. h.2.2.5.8.5 & u.20205-806)

LR output discretes verified at ACE-S/C via LGC Downlink.
(Para. 4.2.2.5.8.5)

Verification of the ILGC Ant Auto function in positioning the LR
Antenna from Descent to Hover.

Securing After Tast

LR Shutdown

LR/GSE Power Turn-On

FCS Support
LR/GSE Power Turn Off

FCS Support

RR/GSE Power Turn On

FCS Support

RR/GSE Power Turn Off

FCS Support

249



T OEEEALEIN ) A ThA e

M oak s

. IR o e o

OCP _QUTLINE
OCP=GF-62000-RCS=LM5

Test Title: ’ ‘ -)

IM Combined Subsystem Pre~FEAT Test - Reaction Control.

Subsystem:

Reaction Control (RCS).

Test Objectives:

&, Determine end-to-end check or channel identification of electrical paths
assoclated with:

l. Valve Pcsition Tndicators.

2. C & W Indicators (associated with (a)).
3. Pressure Transducers.

4, Temperature Transducers.

b, Demonstration of functional operation of the A/B-1 and A/B-2 thruster
cluster heater assemblies; and lower limit levels of associated C&WEA
circuitry.

c. Establishment of a 'Heater Current' measurement on a per Quad per )
System basis. )‘

Vehicle Configuraticn:

Ascent Stage.

Location:

Integrated Workstand, Plant 5 CEF.

Hazardous Operations:

Pressurization of tanks and lines above blanket pressure values.

Equirment Under Test:

RCS Propeliant Section Components.

RCS Helium Pressurization Section.

RCS System A/B 1 and A/B-2 Thruster Heaters.
Main Shutoff Valves.,

Asc/RCS Int. Valves.

Crossfeed Valves.
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‘ Equipment Under Test: (Cont)

Isolation Valves.

Reg. Out. Transducer.
Manifold Transducers.

Helium Tank Transducer,

Tank Temperature Trensducers,
Thruster Heater Bands.

Regulator A and B CWEA Indicators.

vt

Heater CWEA Indicators.

-y

37

i
¥
2

Test Description:

Seq. O1: Call to Stations

Seq. 02: RCS Power On and Pressure Venting

a. All RCS Solenoid Latching Valve CB's energized.

b. RCS Flags, Meter Display and Heater Display CB's energized.

Co Verification and setting of RCS Latching Valve flegs as an

i initial condition for later testing.

,3 d, Venting of Ascent Propelleant Tanks to ambient pressure,

i} e. Venting of entire RCS, i. e.,, llnes and tanks, to ambient pressure.
A\ Seq, 03: RCS Transducer Check Under Ambient Conditions

42 a. Recording of all RCS pressure and temperature transducers at their
'f" agssoclated ACE displays.

ef . 1. Verification that transducer ambient readouts are within the

end-to-end ACE tolerances (Paragraph 4.2.2,12.3.1 (a)).

b, Verification of all Thrust Chamber Pressure Switches 'CIOSED' via
ACE displays.

¢. Recording of all RCS pressure and temperature transducers at tleir
zssociated cebin displays. (Paragraph 4.2,2,9.1 (a) and (b)).

1l. Verification that transducer ambient readouts are within the
end-tc-end cebig display tolerances. (Paragraph 4.2,2,12.3.1(a)).

e o
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Test Description: (Cont)

Seq. Ol:

8,

b.

Ce

d.

RCS - Solenoid Latching Valve Channel ID and CWEA Check

Verification of the functionel operation and charuel ID of each
individual RCS/Asc Interconnect Solenoid Latching Valve during
cycling by

1, FPhysically feeling for solenoid movement by hend.

2. Verification of proper cebin flag displays (Paragraph
4,2.2.9.1 (a) and (b)),

3. Verification of proper ACE displays (Paragrsph 4.2.72.12.2.1 (b)).

Verification of the functional operation and chammel ID of the
RCS Crossfeed Solenoid Latching Valves during cycling by:

1. Phyasically feeling for solenold movement by hand.,

2. Verification of proper cebin flag displays (Par .graph 4.2.2.9.1
(a) and (b)). .

3. Verification of proper ACE displays (Parsgraph 4.2.2.,12.2.1 (b)).
Verification of the functional operation and chaunel ID of the RCS
Main Shutoff Solenoid Latching Velves and 'Reg A and B' warning
light functions during cycling by:

1., Physically feeling for soleno’4 movement by hand.

2, Verification of proper cabia flag displays (Paragraph 4.2.2.9.1
(a) and (b)).

3. Verification of proper ACE displays (Paragraph 4.2,2,12.2.1 (b)).

L, Verification of 'Master Alarms' and individual 'RCS Reg A or RCS
Reg B' warning activation during "OPEN" cycles (Paragraph
LI».2.2.12.‘+).

5. Verification of 'Master Alarm' zesets and 'Reg A and B' waruing
inhibits during "CLOSE" cycles (Paragraph 4.2.7.12.4),

Verification of the functioual operation and channel ID of the RCS
Isolation Sclenoid Latching Valves uring cycling by:

l. Physically feeling for solenoid movement by hand,

2, Verification of proper calin flag displays (Paragraph 4.2,2.9.1
(a) and (b)).

2. Verification of proper ACE displays (Paragr-.h 4.2.2,12.2.1 (b)).
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Test Description: (Cont)

Seq.

Seq.

Seq,

~o

v, .

a,

d.

8,

b,

Ce

d.

o7

a.

De-activation of all power for RCS Solenoid Latching Valves by
opening of valve circuit .reskers.

RCS System A Helium Regulator Outlet Transducer Channel IT =2t 65 psia

Pressurization of Reaction Control System A Helium Se;:tion to 65 psia
utilizing gaseous nitrogen.

1, Manifolding of gas and liquid sides of propellant tank bladders
with the 'He Test Port' gas supply to maintain zero (0) A P
throughout section.

Verification of the known 'He Peg Outlet' pressure cn the proper
ACE displays (Paragraph 4.2.2.12.2.1 (b)).

Operation of 'Temp/Press Mon' select switch and verification of the
known "He Reg Outlet' transducer pressure cn the proper cabin meter
display (Paragraph L1.2.2.9.1 (a) and (b)).

Venting and sequential removal of GHQD's from Sys A propellant tanks
and helium test port for maintenance of proper blanket pressure in
helium section,

RCS - .%em B Helium Regulator Outlet Transducer Channel ID at 65 psia

Pressurization of Reaction Control System B Helium Section to 65 psia
utilizing gusecus nitrogen.

1. Meaifolding of gas and liquid sides of propellant tanx bladders
with the 'He Test Port' gas supply to maintein zero (0) AP
throughout rection.

Verification of the known 'He Reg Outlet' pressure on the proper
ACE displays (Paragraph 4.2.2,12.2.1 (b)),

Operation of 'Temp/Press Mon' select switch and verification of
the known 'He Reg Outlet' transducer pressure on the proper cabin
meter displ:y (Paragraph 4.2.2.9.1 (83 and (b))

Venting and sequential removal of GHQD's frow System B propellant
tanks and 'He Test Port' for maintenance o1 proper blanket pressure
in helium section,

RCS System A Fuel Manifold Transducer Chaanel ID at 65 psias

Pressurization of Reaction Control System A Fuel Manifold to €5
psia utilizing gaseous nitrogen.



OCP OUTLINE
OCP-('F-62000-RCS -LM5

Test Description: (Cont)

b.

Ce

Seq. 08:

Ce

Seq. 09:

Ce.

d.
Seq. 10:

e

b.

23
A

Verification of the known A and B System 'Fuel Manifold Pressure
Transducer' outputs on the proper ACE displays
(Paragraph 4.2.2.12.2,1 (b)g.

Operation of 'Temp/Press Mon' select switch and verification of the
known 'Fuel Manifold' transducers pressure on the proper caebin meter
displays (Paragraph 4,2.2.9.1 (a) and (b)).

Venting of System A Fuel Manifold to blanket pressure.

RCS System A Oxid Manifold Transducer Channel ID at 65 psia

Pressurization of Reaction Control System A Oxidizer Manifold to
65 psia utilizing gaseous nitrogen.

Verification of the known A and B System 'Oxid Manifold Pressure
Transducer' outputs orn the proper ACE displays (Paragraph
L,2,2,12,2.1 (bﬁ).

Operation of 'Temp/Press Mon' select switch and verification of the
known 'Oxid Manifold' transducers pressures on the proper cabin
meter displays (Paragraph 4.2.2.9.1 (a) and (b)).

Venting of System A Oxidizer Manifold to blanket pressure.

RCS System B Fuel Manifold Transducer Channel ID at 65 psia

Pressurization of Reaction Control System B Fuel Manifold to
65 psia utilizing gaseous nitrogen.

Verification of the known 'Fuel Manifold Press' transducer output
on the proper ACE displays (Paragraph 4.2.2.12.2.1 (b)).

Operation of 'Temp/Press Mon' select switch and verification of
the known Fuel Manifold Press Transducer pressure on the proper
cabin meter display (Paragraph 4.2.2.9.1 (a) and (b)).
Venting of System B Fuel Manifold to blanket pressure.

RCS System B Oxid Manifold Transaucer Channel ID at 65 psia

Pressurization of Reaction Contrcl System B Oxid Manifold to
65 psia utilizing gaseous nitrogen.

Verification of the known 'Oxid Manifold Press' transducer output
on the proper ACE displays (Paragraph 4.2.2.12.2.1 (b)).
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Test Description: (Cont)

Seq.

beg.

Seq.,

Ce

d.
11:

8.

b.

Ce

d.

12:

8.

Ce

d.
13:

b.

Ce

d.

Operation of 'Temp/Press Mon' select switch and verification of the
known Oxid Manifold Press Transducer pressure on the proper cavbin
meter display (Pacagraph 4.2.2.9.1 (ag and (b)).

Venting of System B Oxid Manifold to blanket pressure.

RCS Helium Tank A Transducer Channel ID at 215 psia

Pressurization of RCS Helium Tank A to 215 psia utilizing gaseous
nitrogen.

Verification of the known 'He Tank Press' transducer out on the
proper ACE display (Paragraph 4.2.2.,12.2.1 (b)).

Operation of 'Temp/Press Mon' select switch and verification of the
known 'He Tank' Press Transducer pressure on the proper cabin meter
display (Paragraph 4.2.2,9.1 (a) and (b)).

Venting of 'RCS Helium Tank A' to blanket pressure.

RCS Helium Tank B Transducer Channel ID at 215 psia

Pressurization of RCS Helium Tank B to 215 psia utilizing gaseous
nitrogen.

Verification of the known 'He Tank Press' transducer output on the
proper ACE display (Paragraph 4.2.2,12.2,1 (t)).

Operation of 'Temp/Press Mon' select switch and verification of the
known 'He Tank' press transducer pressure on the proper cabin
meter display (Paragraph 4.2.2.9.1 (a) and (t)).

Venting of 'RCS Helium Tank B' blanket pressure.

RCS Fuel Tank Temperature Transducer Channel ID

Verification of Fuel Tank A Temperature Transducer ambient
temperature readout on proper ACE display.

Application of heat to Fuel A Temperature Transducer only.

Verification of temperature increase at Fuel Tank A Temperature
Transducer cn proper ACE display (Paragraph 4.2.2,12.2.1 (b)).

Operation of 'Temp/Press Mon' select switch and verification of .

a 'Fuel Tank A' temperature greater than ambient and the 'Fuel
Tank B' temperature still ambient on the proper cebin meter display
(Paragraph 4.2.2.9.1 (a) and (b)),

Application ¢l heat to Fuel B Temperature Transducer only.
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Test Description: (Cont)

OCP OUTLINE
OCP-GF-62000-RCS<IM5

Seq.

f.

&

Ce

d.

e.

f.

e

h.

i.

Je

k.,

1.

m,.

n.

Q.

Pe.

et

Verification of temperature incre. v Fuel Tank B Temperature
Transducer on proper ACE display (f...graph 4.2.2.12.2.1 (b)).

Operation of 'Temp/Press Mon' select switch and verification of the
temperature increase of Fuel Tank B Temperature Transducer on the
proper csbin meter display (Paragraph 4.2.2.9.1 (a) and (b)).

Quad I A/B-1 and A/B-2 Heater Functional Test and C&W Verification
Paragraph 4.2.2.7.L (a}, (b), (c), (d), (e) and (£)).

Setting of all 'Htr Cont - RCS Sys A/B-2 Quad' switches to "AUTO".

Operation of 'Temp Mon' select switch and verification of Quad I
ambient temperature indication on cabin display meter.

Verification of ambient temperature indication at Quad I ACE display.

Verification of all RCS Quad I GSE thermocouples at ambient
temperature.

Application of power in automatic mode to Sys A/B-2 Quad I heaters,

Verification of temperature rise of the Qued I A/B-2 heater bands
via GSE thermocouples.

De-activation of the A/B-2 Quad I 'Htr Con' switch. )

Verification of temperature decrease at each A/B-? heater band
via the GSE Quad I thermocouples.

Application of power in auto mode to Sys A/B-1 Quad I heaters.

Verification of Quad I A/B—l heater band operation via GSE
thermocouples.

Application of power in "AUTO" mode to Quad I A/B-2 heaters.

Verification of nmaximm and minimum Quad temperstures via GSE
thermocouples, cabin and ACE displays.

Application of power in 'Man' mode to Quad I A/B-2 heaters.

Determination of time to reach temperature stabilization of Quau L
heaters via GSE thermocouples and ACE.

Application of power in "AUTO" mocde to Quad I A/B-2 hesters,

Determination of timz to reach temperature stabilization of Quad I
heaters via ACE display.
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Test Description: (Cont)

Seq.

Q.

T
Se

15

&,

Ce

d.

€.

f.

&

h,

i.

.j.
k.

1.

m.

N

Q.

De

De-energization of Guad I heaters and verification of 'Heater'’
caution light activation at less “1an 120°F.

Verification of caution tempersture level via cabin display and ACE.

Verification of caution reset circuitry.

%uad IT A/B-1 and AEB-Z Heater Functional Test and C & W Verification
Paragraph 4.2.2.7. a), {b), (¢), (d), (e) and (f).

Operation of 'Temp Mon' select switch and verification of Quad II
ambient temperature indication on cabin display meter.

Verification of ambient temperature indication at Quad II ACE display.

Verification of all RCS Quad II GSE thermocouples at ambient
temperature,

Application of pcwer in automatic mode to System A/B-2 Quad II
heaters., .

Verification of temperature rise of the Quad II A/B-2 heater bands
via GSE thermocouples.

De-activation of the A/B-2 Quad II 'Heater Con' switch.

Verification of temperature decresse at each A/B-2 heater band
via the GSE Quad IT thermocouples.

Application of power in auto mode to System A/B-1 Quad II heaters.

Verification of Quad II A/B-1 heater band operation via GSE
thermocouples,

Application of power in "AUTO" mode to Quad II, A/B-2 heaters,

Verification of maximum and minimum Quad temperatures via GSE
thermocouples, cabin and ACE displays.

Application of power in "Man" mode to Quad II A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad II
heaters via GSE thermocouples and ACE.

spplication of rower in "AUTO" mode to Qued II A/B-2 heaters,

Determination of time to reach temperature stabilization of Quad II
heaters via ACE display.

De-energization of Quad II heaters verification of 'Heater' caution
light activation at less than 120°F,
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Test Description: (Cont)

Seq.

q.
X

16

8.

b.

Ce

d.

Ce

f.

€

h.

i.

Je
k.

1,

m.

.

O

Pp.

qe.

Verification of caution temperature level via cabin display and ACE.
Verification of caution reset circuitry.

Quad IIT A/B-1 and A/B-2 Heater Functional Test and C & W
Verification (Paragraph I.2.2.7.5 (2), (b), (c), (d), (e), and (£))

Operation of 'Temp Mon' select switch and verification of Quad III
ambient temperature indication on cabin display meter.

Verification of ambient temperature indication at Quad III ACE
dispiay.

Verification of all RCS Quad III GSE thermocouples at ambient
temperature,

Application of power in sutomatic mode to Sys A/'B-2 Quad IIT
heaters.

Verification of temperature rise of the Quad III A/B-2 heater
bands via GSE thermocouples.

De-activation of the 4/B-2 Quad IIT 'Htr Con' switch.

Veri:ication of t: mperature decrease at each A/B-2 heater band
via the GSE Quad III thermocouples.

Application of power in auto mode to Sys A/B-l Quad IIT heaters.

Verification of Quad III A/B-1 heater band cperation via GSE
thermocouples.

Application of power in "AUTC" mode to Qrad III A/B-2 heaters.

Verification of maximm and minimm Quald temperatures via GSE
thermocouples, cabin and ACE displays.

Application of power in 'Man' mode to Quad III A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad III
heaters via GSE thermocouples and ACE.

Application of power in "AUTO" mode to Quad III A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad  ITI
reaters via ACE display.

De-energization of Quad IIT heaters and verification of 'Heater'
caution light activation at less than 120°F,

Verification of caution temperature level via cabin display and ACE.
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OCP OUTLINE
OCP-GF-62000-RCS ~-IMS

Test Description: (Cont)

Y.

Verification of caution reset circuitry.

Seq. 17: %uad IV A/B-1 and A/B-2 Heater Functional Test and C & W Verification
Paragr&ph 0202070,+ a b} b ] c 9 d ] e} &nd (f;s

8.

b.

Ce

d.

€.

f.

&

i.

Je
k.

1.

m.

O

q.

T

Operation of 'Temp Mon' select switch and verification of Quad IV
ambient temperature indication on cabin display meter,

Verification of ambient temperature indication at Quad IV ACE
display.

Verification of all RCS Quad IV GSE thermocouples at ambient
temperature.

Application of vower in sutomatic mode to Sys A/B-2 Quad IV heaters.

Verification of temperature rise of the Quad IV A/B-2 heater bands
via GSE thermocouples.

De-activation of the A/B-2 Quad IV 'Htr Con' switch.

Verification of temperature decrease at each A/B-2 heater band
via the GSE Quad IV thermccouples,

Application of power in auto mode to Sys A/B-1 Quad IV heaters,

Verification of Quad IV A/B-1 heater band operation via GSE
thermocouples.,

Application of power in "AUTO" mode to Quad IV A/B-2 heaters.

Verification of maximum and minimum Quad temperatures via GSE
thermocouples, cabin and ACE displays.

Application of power in '.an' mode to Quad IV A/B-2 heaters.,

Determination of time to reach temperature stabilization of Quad
IV heaters via GSE thermocouples and ACT,

Application of power in "AUTO" mode to Quad IV A/B-2 heaters.

Determination of time to reach temperature stabilization of Quad IV
heaters via ACE display.

De-energization of Quad IV heaters and verification of 'Feater' -
caution light activation at less than 120°F,

Verification of caution temperature level via cabin display and ACE,

Verificetion of caution reset circuitry.
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Test Description: (Cont)

Seq. 18:
Seq. 19
Seq. 20:

8o

b.
Ce

d.

h.

Securing After Test

Call to Stations

RCS Heater Current Measurement
Paragraph 4,2.2.7.4 (g

Verification of vehicle "No Load Residual" bus current (less than
2.5 amps DC).

Application of power to Quad I A/B-l heaters,
Recording of A/B-1, Quad I total surrent drasw, via GSE.ammeter.
Deactivation of Quad I A/B-1 heaters.

Application of power to Quad I A/B-2 heaters in the suto mode,
and recording of total current draw on GSE ammeter,

Application of power to Quad I A/B-2 heaters in the 'Man' mode
and recording of total current draw on GSE ammeter.

Deactivation of Quad I A/B-2 heaters and recording of residusl
current.

Repeat of preceding checks for each of the other three RCS Quads.
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OCP OUTLINE
OCP=GF=-62000-FCS IM5

Test Title:
( : IM Combined Subsystem Pre-FEAT fist - Fés
Subsystem:
Flight Control Subsystem (FCS)

Test Objectives:

To verify the functional performance of the Control Electronics Section (CES)

To verify the functional performance of the Abort Guidance Section (AGS)

To verify the functioral performance of the Integrated Flight Control Sub-
system (FCS), consisting of CES, AGS and PGNS integrated in the IM.

Vehicle Configuration:

Ascent and Descent Stages electrically mated.
Location:
Integrated Workstand, Plant 5

Hazerdous Operations:

: (:f Not applicable

: Equipment Under Test:

i ==

e

§ CES AGS GE&IT FCS
g ATCA AEA MU FCS Caution & Warning
3 RGA ASA CDU FDAI

4 DECA DEDA DSKY Ordeal

§ Control Assy No. 1-3 1GC Event Timer

& GDA Mission Timer
3 16 RCS Jets (Primary & Secondary,

: Descent Engine

3 Ascent Engine

o ACA

' TTCA

Test Description:
Seq. 01: Call to Stations

® Seq. 02: PGNS Steering Error Checkout. (Para. 4.2.2.5.1h4 (b))

¥

% Verification of FDAI's steering error indicators for roll, pitch,
5 and yaw in response to LGC test profiles.

‘&

»)
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Test Description: (Cont)

Seq.,

Seq.

Seq.

Seq.

Seq.

03: PGNS X-Pointers and £1t/Alt Rate Mater Checkout.
{Para. L.2.2.5.1% (c) (d))

a. Verification of X-Pointer indicators (forward and lateral velocity)
b. Verification of Alt/Alt Rate displays. '

O4: CES Turn-On and Caution/Warning Checkout. (Para. L4.2.2.6.4 (a) (1))

Verification of:

a. RGA run~up time

b. RGA run-down time

c. CES power Caution/Warning operation.,

05: Event Timer Checkout. (Pare. 4.2.2.9.2)

Verification of:

a., Slew

b. Count up/down

c. Start/stop/Reset

06: Mission Timer Checkout (Para. 4.2,2,9.3)

Verification of:

8. Slew

be Count up

c. Start/Stop/Reset
d. External Sync

ACA Direct, Hardover and + X-Translation Override Checkout.
. . 3 + 7 . ’ . . ] 60 3 [ 8 "

a, Verifies operation of the gecondary RCS jets with ACA in hardover
control.

oT:

b. Verifies operation of Enable/Disable functions of ACA/4 Jet Enable
switches,

¢c. Verifies operation of the secondary RCS Jets in plurs X-Trenslation
Override control.

d. Verifies operetion of the secondary RCS jets in Direct Mode.

262



OCP OUTLINE
OCP=-GF=62000-FCS IM5

(~ Test Description: (Cont)

' Seq. 08: ACA Proportional Mode Checkout (Pare. 4.2.2.6.3.7.2)

e+ Verifies operation of the primuary RCS Jets, with ACA proportional
rvate signals, in AGS Mode, end Mode Control selection.

b. Operation of Enable/Diseble functions of ACA Prop Enable switches
in AGS Mode.

c. Verifies operation ATT/TRANSL 2/J L4/J switch.

Seq. 09: ACA/RGA Gimbel Trim Chec':ont.

8. Verifies operation of Pitch and Roll GDA's in AGS Mode, controlled
by RGA pitch and roll signals,

be Verifies operation of Pitch and Roll GDA's in AGS Mode, controlled
with a ACA in proportionel rate mode. Also verifies ATCA pulre MODE
inhibits gimballing.

¢, Verifies operaiion of Eng Gmbl caution light for Pitch and Roil
GDAjs melfunctions.

d. Verification of Eng Gimbel Enable/Disable switch.
e. Verification of Gimbal Fall Resets.
Seq. 10: TTCA Checkout. (Para. 4.2.2.643.9.2)
a. Verifies operation of the primary RCS jets with TTCA's in AGS Mude,
b. Verifies operation of On/Off functions of Bal CPL switch,

c. Verifies cperation of Eneble/Disable functions of TTCA/Transl
Enable switches in AGS Mode,

d. Verifies operation ATT/TRANSL 2/J 4/J switch,

X, _s
SR

S L

Seq. 11: PRM Checkout. (Para. 4.2.2.6.3.5)

a. Verifies duration of PRM time-on pulses,
be Verifies pulse ratio frequency of PRM.

Seq. 12: Attitude Controller Assembly Pulse Mode Checkout.
(Pa.re.. 10202060307013

k§
i
ot
i
g

as Verifies operation of RCS primary jets with ACA's in Pulse Mode,

Seq, l3= Jet 1051c ChECkouto (Pa-rao h'02020603.6)

a, Verification of Horizontal and Vertical Jet Logic.

Seq. l4: Lunar Probe Interface Checkout, (Para. 4e2,2.1.3 (&))

a, Verifies operation of Lunar Contact lights cont:-lled by each of
the four landing probes.
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Test Lescription: (Cont)

Seq.

Seq.

Seq.

Seq.

b

C.

b.

Verifies operation of Lunar Contact lights via redurdant circuits.

PGNS Gimbal Trim Checkout. (Pera. 4.2.2.5.9.3 (a), (d))

Verification of Pitch and Roll GDA's in PGNS Mode.

PGNS ACA Checkout. (Para 4.2.2.5.3 (f) Partial, 4,2,2.5.13 Partial).

Verification of DES Rate switch for +1 FPS and -1 FPS Eéﬁma.nd inputs
to LGC.

Verification of ACA's in PGNS Mode, for out-of-detent signal inputs
to LGC.

Verification of ACA's in PGNS Mode, for proportional rate command
inputs to LGC.

Verification of Enable/Disable functions of *".. ‘rop Enable switches.

Verification of TICA's in PGNS Mode fcr tranelation .ommand inputs
to LGC.

Verification of Enable/Disable finction: of TTCA/Transl Enable
switcher,

PGNS RCS Checkout (Para. 4.2.2.5.11)

Verification of operation of the primary RCS jets in PGNS Mode.

PGNS Descent Engine Cheo-scit. (Pera. 4.2.2.5.9.1 (a),
5.2.2.5.9.1 zb’ Partie.ls

Verification of On/Off Control «of the Descent Engine ir PGS Mode.
Manual On/Off Control of the Descent Engine by meens of start
push=button and the stop push~buttons. Determination of the

tine delay between the DECA Engira-On cormwand end the Descens
Engine Helium pressurizaticn func’ions.

Cneckout o® DECA logic.

PGNS Ascent %gine Checkout, (Para. 4.2.2.5.iC (a),
02.2.5.10 (t, Partial

Verification of On/CLf Contrcl of the Ascent Engine in PGNS Mode.

Verifies operation of Ascent Quantity caution light.
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Ce

a.

el

23:

2h:

&,

c.

Verification of manual On/Off control of the Ascent Engine in PGNS
Mode, by means of start push-button and the stop push-buttons.

Ascent Engine Control Assembly Logic Checkout.

PGNS Abort/Abort Stage Checkout. (Para. 4.2.2.5.9.1 (b) Partial,

T.2.2.5.12, (e), (f), (g

Verification of Abort and Abort Stage push-buttons function in PGNS
Mode.

Verification of time delay interval between the initiation of the
Abort Stage and the On command to the Descent Engine.

Descent Engine Override Checkout. (Para. 4.2.2.5.9.1 (b) Partial)

Verification of Manual On/Off control of the Descent Engine, with
Start/Stop push-buttons.

Verification of On/Off operation of the ‘Descent Engine pre-valves
A & B (primary and secondary).

Verification of On/Off operation of the Descent Engine solenoid
valves A, B, C and D (primary and secondary).

Verification of Caution/Wa.ming logic for the Descent Regulator.
Verification of Un/Off functions of Des Eng Cmd Ovrd switch.

Auto/Manual Throttle Checkout. (Para. 4.2.2.6.3.9.1 Partial,
h.2.2.5.9.2 (b

Verification of Descent Engine throttling with TTCA's, in Manual
Throttle Mode.

Verification of Descent Engine throttling in Automatic Throttle
Mode, controlled by LGC.

DECA Power Supply Redundancy Checkout

Verification of DECA operation (manual and auto throttle, engine
onfoff) with both primary and auxiliary DECA power supplies on.

Verification of DECA operation with the auxiliary power off.

Verification of DECA operation with ATCA power supply turned off.
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Test Description: (Cont)

Seq. 25:

a.

Seq. 26:

Seq. 27:

a.

Seq. 28:

&.

24 .

PGNS FDAI Total Attitude Checkout. (Para. 4.2.2.5.14 (a))

Verification of FDAI's total attitude displays initiated by LGC
Profile.

PGNS Automatic Descent. (Para. 4.2.2.5.9.1 (a) Partial,

%.2.2.5.9.3 Partial, G.2.2.5.9.3 (a), (c), (4), 4.2.2.5.11 Partial)

Verification of FCS functions in a simulated run of the descent
phase of IM mission. The following functions are performed with
PGNS in control using a LGC test profile:

1. On/Off control of the Descent Engine.

2. Automatic throttling of the Descent Engine.

3. Gimballing of the Descent Engine.

L. On/Off operation of 16 primary RCS jets.

5. IR information processed during profile run.

PGNS Automatic Ascent. (Para. 4.2.2.5.10 (a) Partial,
L4,2.2.5.11 Partial)

Verification of the FCS functions in a simulated run of the ascent
phase of IM mission. The following functions are performed with
PGNS in control using a IGC test profile;

1. On/Off control of the Ascent Engine.

2. On/Off operation of 16 primary RCS jets

3. RR information processed during profile run.

RCS TCA Malfunction Mode Checkout. (Pars. 4.2.2.12.4 Partial)

Verification of RCS Caution/Warning logic for the following
conditions:

1. Long fail malfunctions.

2, Short fail malfunctions,

3. No fail operation.

4, Opposing jets malfunctions.
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Test De.cription: (Cont)

Seq. 29:

Seq. 30:

Seq. 31:

Seq. 32:

Seq. 33:

a,

c.

AGS Turn-On. (Para. 4.2.2.6.5.1 (b) Partial, (c), (d), (g), (£))

Verification of switchover of ASA Heater power source from PIMU
to IM power.

ASA temperature operating point.

ASA gyros run-up and run-dcwn time, via SMRD monitoring.
AFA internal power supply voltages.

AGS timing pulses.

Data Entry and Display (DEL*) Verification. (Para. k.2.2.6.5.2,
4.2,2.6.5.3 Partial)

Verification of DEDA status lights and electroluminescent numeric
elements.

Verification of DEDA entry and display alarm logic.
Verificetion of DEDA for AEA date entry.

AEA Self Test. (Para. 4.2.2.6.5.3 Partial)

Verification of AEA Arithmetic operations and memory content.
AGS warning light.
DEDA in and out shifting pulses.

AFA Toad and Verify Routine

Verifies AEA capability to accept and process the load and verify
progrem. (Executive progrem)

Verifies operation of ACE-S/C uplink, carry-on, and downlink
equipment associated wivn the AGS.

AEA Self Test Addendum Verification. (Para. 4.2.2.6.5.3 Partial)

Verifies operation of data entry and readout in memory.

Cross-talk check, verifying thaet the newly entered data does not
affect the previous entries.

Verifies DEDA binary to decimal conversion capability, and display
of all readout positions.
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Teat Description: (Cont)

Seq. 3L:

a,

Seq. 35:

Seq. 36:

Seq. 37:
a.

Seq. 38:

Seq. 39:

L 1
be

Ce

d.

AGS/FDAT Total Attitude Checkout. (Pare. 14.2.2.6.5.5 (a) (2),
ﬁ.a.a.é.s.s o) (1))

Verification of AEA capability to drive FDAI total attitude displays
in response to AEA test program.

AGS/FDAI Attitude Error Checkout, at Maximum Deadband.

Para. 4.2.2.6,5.5 kas 115, H.2.2.3.5.5 (bs 155

Verification of AFA capability to drive FDAI attitude error displays
at maximum deadband, in response to AEA test program.

AGS/FDAT Attitude Error Checkout, at Minimum Deadband.

P&m. -2.2. .505 a l ’ 02520 .5‘5 b 5

Verification of AEA capability to drive FDAI's attitude error dis-
plays at minimum deadband, in response to AEA test program.

AGS Alt/A1t Rate Checkout. (Para. 4.2.2.6.5.5 (a) (L), (b) (4);
a) (5), (b) (3 )

Verification of AFA capability to drive Altitude and Altitude Rate
Indicators in response to AEA test program.

AGS Cross-Pointer Checkout. (Para. 4.2.2.6.5.5 (a) (3), (b) (2))

Verification of AEA capability to drive Cross-Pointer Indicators
in response to lateral velocity signals of the AEA test profile.

AGS Gyro and Accelerometer Scale Factors and Polarity Verification
(Pam. l‘.2.2.6. 5. 6)

Optical determination of the vehicle azimuth,

Verification of accumulation of AEA processed accelerometer and gyro
outputs for five minutes of time, utilizing AEA test program.

Verification of output of accumulated data to ACE-S/C vie downlink
telemetry.

Verification of ACE~S/C recording and reduction of data for deter-
mination of polarity scale factors of gyros and accelerometers.

Verification of orientation of ASA axes relative to the local
vertical, by means of ASA accelerometers,

AGS Pre-Lsunch Gyro Calibration. (Para. 4,2.2.6.5.8 (b) Partial)

Insertion of compensation factors for AEA accelerometers and gyros,

Insertion of vehicle azimuth and of site latitude for computation of
nominal earth rate effect on gyros.
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

SGQ:

Coe
h1s
Be

b.

Los

a.
be

L3z
8.

be

de
Ll
8,
b
Ce

d.
€,

452
e
be
e
d.

Determination of Non=G drift factors for X, Y arl Z gyros.

AGS Flight Program Insertion, (Para. 4.2.,2.6.5.9)

Flight program load into AEA via ACE-S/C uplink.

Verification of flight program by AEA Self-Test and operation in the
Orbit Align Mode.

AGS Inertial Reference and Polarity Verification

(Para. 4.2.2.6.5.3 Partial, h.2.2.5.5.1 (B), (1), (J), (k), (1),
(m) (n))

Verification of AEA output discretes, required for the inertial
reference operational modes.

Determination of accelerometer polarity by means of AEA flight
progrean,

PGNS/AGS State Vector Transfer

PGNS CDU zero

AGS IMJ align

AGS initialization

Readout of state vector on DEDA

PGNS/AGS Attitude Alignment (Para. 442.2.6.5.7)

PGNS attitude alignment transfer
AGS orbvit align
AGS IMJ align

Verification of AGS/PCH!S alignment, utilizing readouts of FDAI's
total attitude.

Verification of AGS/PGNS alignment, utilizing DEDA and DSKY
readouts.

ORDEAL Checkout SOrbital Rate Drive Electronics for Apollo & LM)
Para. 02¢209,

Verification of operation of ORDEAL slew control, driving CDR and
IMP FDAI's total attitude displays.

Verification of operation of ORDEAL in ILunar Orbit Mode at LO WM and
80 NM, with determination of drive rates for CDR and IMP FDAI's,

As (b) avove for Earth Orbit Mode at 310 & 100 NM,
As (b) & (c) above at 70° and 250°,
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Test Description: (Cont)

Seq.

Seq.

Seq.

Seq.

Seq.

C.

&.

Cs

Verification of operation of ORDEAL in Earth Orbit Mode at 4O NM
and 310 NM, with determimation of drive rates for CDR and IMP
FDAI's.

Verification of operation of ORDEAL lighting in Bright and Dim Modes.

PGNS Gyro Compassing

Determines the orientation of the IM navigation base with respect
to earth coordinates.

AGS Lunar Align

Nulling out of earth rate effects on ASA gyros,

Alignment of ASA inertial reference to the local vertical by Y and Z
accelerometers.

Verification of vertical alignment by thg directional cosines matrix. '

Comparison of AGS directional cosine angles with the respective
PGNS CDU angles. (PGNS in gyro-compassing mode)

PGNS/AGS Alignment Verification. (Para. 4.2.2.6.5.7)

Accumulation of ASA accelerometers and gyros pulses over an extended
sampling period.

Verification of PGNS/AGS alignment by comparison of data obtained
from PGNS and AGS accelerometers.

Deadband and DECA Gimbal Threshold Checkout. (Para. 4.2.2.6.3.1 (c),
.2.2.6.3.4 (b) (1) (a), (&) (1) (b

Verification (via AGS Program) of minimum and maximum deadband of
ATCA attitude control loops. (yaw, pitch, and roll)

Verification of ATGA/DEGA gimballing control loops of pitch and
roll at & minimum deadband.

Descent Limiter and RGA Checkout. (Para. 4.2.2.6.3.2)

Verification (via AGS Program) of ATCA desceut limiters in yaw,
pitch, and roll control loops. AEA test program is utilized to -
generate attitude error signals.,

Verification of response of RGA to gyro=-torguing test by the Gyro
Test switch,

Verification of FDAI's Rate Indicators in response to RGA gyro
test outputs, :
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Test Description:

Seq. 51:

a.

Seq. 52:

&

OCP OUTLINE
OCP-GF-62000=-FCS LM5

(Cont.)

Ascent Limiter Checkout. (Para. 4.2.2.6.3.3)

Verification (via AGS Program) of ATCA ascent limiter in yaw, pitch,
and roll ccntrol loops. AEA test program is utilized to generate
attitude error signals. )

Verification of Algebraic summation of RGA outputs and AEA attitude
error signals in yaw, pitch, and roll control loops.

Verification of FDAI's Rate Indicators in response to RGA gyro
test outputs.

AGS Avort/Abort Stage. (Para. 4.2.2.6.5.1 (f), (1), (k), (m))

Verification of FCS functions during the Abort and Abort Stage
operation in AGS guidance mode. By means of AGS test profile,
the following functions are exercised and verified in the Abort,
and Abort Stage operation:

Abort:

ll

1.

Initie " ization of AGS Abort Test Profile is accomplished by
pressing the Abort push-button.

Arming of the Descent Engine,
Turn-on of the Descent Engine.

Gimballing of the Descent Engine in positive and negative
piteh and roll.

On/Off operation of the primary RCS jets in positive and
negative yaw, pitch and roll.

Abort Stage:

Initialization of AGS Abort Stage Test Profile is accomplished
by pressing the Abort Stage push-button.

Simulation of staging by ACE-S/C R-Start command.
Turn=off of the Descent Engine. '
Arming of the Ascent Engine.

Turn-on of the Ascent Engine,

On/Off operation of the primary RCS jets in positive and negative
yaw, pitch and roll.
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Test Description: (Cont)

Seq. 53:

Seq. Sh:

Seq. 55:

Seq. 56:

Seq. 57

.e

a.

AGS Attitude Hold C' eckout (Para, 4.2.2.6.5.4, ()

Verification of AGS Attitude Hold capability ry monitoring the AEA
steering error outputs, resilting from the yaw, pitch, and roll
components of the earth rate vector.

AGS Turn=0ff

AGS power turn-off.
Transfer of ASA hesters operation to external control (PTMU).

RCS Shutdown

Deactivation of RCS Subsystem,

Catermination of the final status of RCS valves by IM cockpit
displays.

Deactivation of RCS displays.
Descent Engine Throitle Current Check

Verification of th. current values at the inputs to the descent
engine including TVA, pre-valves and Diode redundancy.

ATCA Free Run and Mission Timer Checkout. (Para. 4.2.2.6.4 (a) (2),
a) (3

Ability of ATCA 800 cps power supply to operate in a free running
mode.

800 cps frequency of ATCA power supply is evaluated by comparison
of RGA motor speeds obtained with and without the synchronization
signal from the PCM/TE clock.

Run-down time of RGA gyros.

Ability of Mission Timer to maintain full performance with
‘Internal Synch'.
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Test Title:

IM Combir.. Subsystem Pre-FCAT Test - Initialization and krre-Checkout

Subgystem:

GSE for all IM Spacecraft Subsystems, ACE-S/C and ACE - Carry-on

Test Objective:

-

Ce.

d.

Provide initialization (test set-ups) and pre-checkout procedures
(Pre-Checkout Preparation Checklist) required to support IM Combined
Subgystem Pre-FEAT Test.

Provide a detailed test equipment matrix containing group (8/S and
ACE/Carry-on/Spacecraft) usage and quantity available vs. quantity
required.

A vehicle connector list will verify proper vehicle connector configura-
tion as required to support the start of the Pre-FEAT Test,

Vehicle equipment installation will be verified utilizing the flight
hardware lists.

Provide the initial cabin configuration to support start of the Pre-FEAT
Test.

Vehicle Configuration:

Ascent and Descent Stages mechanically and electrically mated.

Location:

Integrated Workstand, Plant 5

Hazardous Operations:

Not Applicable

Equipment Under Test:

GSE and supvort equipment for the following groups:

a.
b,
C.
d.
e,

f.

ACE

ACE Carry=-on

Spacecraft
Instrumentation Subsystem
Communications Subsystem

Electrical Power Subsysten
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Equipment Under Test: (Cont)

OCP OUTLINE
OCP=GF=-62000=IPC~-IM5

Environmental Control éubsyatom

g

h, Propulsion Subsystem

i. Abort Guidance Subsystem

J+» Control Electronics Section

k., Displays and Controls Subsystem

1. Primary Guidance, Navigation and Control Subsystem

m. Landing Radar Subsystem

n. Rendezvous Radar Subsystem

0. Reaction Control Subs stem

p. Explosive Devices Subsystem

Test Description:

1, Prepares workstand and vehicle for Pre~-FEAT Test by configuring GSE and
support equipment for groups listed in "Equipment Under Test" section of
Outline.

2, Performe checkout procedures and initial settings for GSE and support
equipment listed in "Equipment Under Test" section of outline.

3. During the running of the Pre-FEAT Test portions of the test set-ups

and pre-checkout preparation checklist will be performed as specified
by the control document, ,
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TEST REQUIREMENTS MATRIX

Descrigtion:

The cross reference incex supplies a paragraph correlation between
the Quality Assurance Provisions (Section #4) of LSP-470-2, Part II,
Test and Checkout Requirement Document (TCRD), and vehicle OCP test
sequences where required. The function of this matrix is to

confirm that vehicle tests are in agreement with the governing

per{ .rmance specification.

Top Spec/TCRD/OCP Sequence Matrix
to be supplied
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